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ABStrACt

A lecture-based engineering mechanics course (Statics) is redesigned using the Emporium model. 

Whereas students study the material outside of class via asynchronous online delivery of the content 

and instructional videos, they do all the other activities (e.g., assignments, tests) either individually or 

in groups inside the classroom. Computer- and experiment-based assignments are used to engage 

students in active and collaborative learning. While supervising all the in-class activities, the course 

instructor and the learning assistants offer guidance to students as requested. Following a success-

ful pilot study in spring 2009, all sections of the course were converted to the Emporium model 

and coordinated by the same instructor. The learning outcomes in the Emporium-based Statics and 

student grades in two subsequent courses are compared to those using the lecture-based approach. 

Details of the course redesign, learning outcomes, and student perceptions are presented to reveal 

opportunities and challenges in adoption of this model in other engineering courses. 
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intrODUCtiOn

In an effort to enhance learning, many educators have successfully developed and integrated 

multimedia and computer technology in engineering education [1-7]. Some of these tools are used 

to enhance the traditional (face-to-face) lecture format whereas others provide a framework for fully 

Web-based (online) or blended delivery of the course content. Although these tools help to diver-

sify the delivery of instructional materials, the pedagogical paradigm of lecture-based instruction  
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(on campus or distance) remains the same. Studies have shown that adding active and collaborative 

activities can increase the conceptual learning of students in engineering courses [8].

Many studies suggest that Web-based instruction is as effective as traditional face-to-face lec-

ture approach. Johnson et al. [9] concluded that even though students preferred their experience 

in the face-to-face course, there was no significant difference in the learning outcomes of the two 

methods of instruction. Another comparative study [10] showed a small increase in the students’ 

performance in the Web-based class, but concluded that the improvement could be attributed to 

the slightly higher grade point average of the students in the Web-based course. Using a thorough 

survey of many comparative studies reported in the literature, Olson and Wisher [11] found that 

Web-based instruction can actually improve student performance. However, in terms of students’ 

satisfaction with their educational experience, the face-to-face interaction gives the traditional ap-

proach a clear advantage over an online or distance instruction [12].

Recent innovations to replace the traditional class lectures with more effective interactive learning 

sessions have included the so-called flipped, inverted, or inside-out classroom [13-16]. The principal 

goal is to eliminate the delivery of the course content during the regular class periods in favor of 

using pre-recorded lecture videos to be viewed by the students before coming to class. This change 

allows the class period to be used for a multitude of learning activities including discussion ses-

sions, collaborative exercises, mastery quizzes, homework assignments, and team problem-solving 

sessions among others. 

Guided by the innovative approaches developed by the National Center for Academic Trans-

formation (NCAT), several nation-wide initiatives have been implemented to redesign traditional 

lecture-based courses [17,18]. The Supplemental, Replacement, Emporium, Online, and Buffet models 

offer different methods of content delivery and learning assessment for greater flexibility in match-

ing a redesign approach to the course subject. The suggested readiness criteria [17] help identify 

the course that is suitable for redesign with the highest chance of success. Each redesign effort 

consists of a pilot phase and a full implementation phase. The redesign initiatives at different insti-

tutions have so far targeted such subjects as biology, psychology, history, statistics, mathematics, 

chemistry, literature, and fine arts. To our knowledge, the present initiative represents the first effort 

at redesigning an engineering course according to NCAT guidelines.

After examination of the five redesign models, we concluded that the Emporium model is most 

suitable for application to an engineering course such as Engineering Mechanics I, Statics. The 

face-to-face communication retained in the Emporium model gives it an advantage over the fully 

online model when it comes to student satisfaction with the learning environment. As with all the 

previous redesign efforts, we are pursuing two goals: 1) enhance learning outcomes and 2) reduce 

instructional costs. 
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The NCAT recommended guiding principles for successful redesign are as follows: redesign the 

whole course; encourage active learning; provide students with individualized assistance; build in 

assessment with prompt (automated) feedback; and ensure sufficient time on task and monitor 

student progress. This redesign effort adhered to these guiding principles in the implementation 

of the Emporium model to Statics.

In this paper, we describe details of the redesign effort and the ensuing four-year experience 

with an Emporium style of teaching. While providing data on the course learning outcomes, grades 

in two higher-level mechanics courses, and student perceptions, a comparison is made with the 

historical data from lecture-based instruction of the course.

eMPOriUM MODeL

In the Emporium model, the entire course content is delivered asynchronously online or through 

other computer-based media outside the classroom. The advantage of computer-based content 

delivery is that students receive the instructional material on as-needed basis and can review a topic 

multiple times until they understand it. However, unlike the online model, students actually attend 

class, but instead of listening to lecture, they perform individual or group activities under the guid-

ance of the course instructor. The principles of active and collaborative learning are reinforced while 

providing students with more frequent feedback on their learning outcomes assessments. 

Another feature of the Emporium model is that a single instructor can teach multiple sections 

of the same course with relatively large enrollment. Of course, the role of the instructor is changed 

from one of delivering class lectures to one coordinating the delivery of course content, managing 

the Emporium activities, and responding to students’ questions. As such, a more consistent learning 

experience is provided to the students in different sections of the same course as students work 

toward reaching the uniformly specified learning milestones. 

The major cost reduction offered by the Emporium model is indeed due to having a single 

 instructor assigned to all sections of the same course, regardless of the number of sections. The 

assumption is that the cost of a single faculty at the Instructor’s or junior faculty rank is less than 

the total cost of multiple instructors (at different faculty ranks and pay scales) assigned to the same 

task. Although the Emporium requires the addition of multiple paid learning assistants, the cost is 

significantly less than that of salaried instructors. Therefore, depending on the number of sections 

offered in a given semester, the Emporium model could help reduce the instructional costs.

As with nearly all the engineering courses, Statics is traditionally taught as a lecture-based 

course. Besides introducing various topics, the instructor also works example problems that clarify 
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 mechanics concepts while describing the analysis procedure. Much of the learning, however, occurs 

outside of class as students master the material by working homework problems. This course rede-

sign was based on three integrated activities that can be broadly categorized into pre-Emporium, 

Emporium, and post-Emporium, where the word “Emporium” refers to “regular class” in this case. 

While  Emporium activities (i.e., working on assignments, taking quizzes) are conducted inside the 

classroom during the regularly scheduled class periods (50 to 75 minutes depending on the schedule), 

the pre-Emporium (i.e., studying the course content) and post-Emporium (i.e., working on unfinished 

assigned problems) tasks are performed before and after regular class periods. 

Pre-emporium Activities

All the course content is introduced via Web-based learning tools as part of the pre-Emporium 

activities. Since all engineering students at Mississippi State University are required to own laptops 

with free on-campus access to the Internet, no additional burden is placed on the students in this 

regard. With the course content divided into nearly two dozen modules, the amount of material 

students need to study in each pre-Emporium period would require about the same amount of time 

spent in class listening to a lecture. Pre-Emporium activities consist of reading a particular section 

of the e-textbook, following the specified hyperlinks to watch tutorial video clips describing each 

Statics concept and the solution to a number of example problems, and working one or more  exercise 

(practice) problems prior to attending class (Emporium). If students have a question about a topic 

covered during the pre-Emporium, they have the opportunity to ask the course instructor during 

Emporium as well as the regular office hours. There is no discussion board or live chat as part of 

the pre-Emporium activities. However, the students can consult with the instructor during regular 

office hours or in class.

Since the likelihood of success in this course is rather low for those who do not comply with the 

pre-Emporium tasks, most students make a serious effort to understand the content before attend-

ing Emporium. To ensure compliance, all the students’ pre-Emporium activities are initiated through 

links provided on the course management system Blackboard Vista®, myCourses, which makes it 

possible to record the date, time and duration of each student access. 

With elimination of formal classroom lectures, the instructor’s role has shifted from giving lectures 

to responding to questions and more direct interaction with the students in the Emporium setting. 

However, for various reasons, most students cannot fully understand the course content by simply 

reading the textbook. They need someone to explain the content, guide them through specific 

solution steps, and facilitate their understanding of important concepts. Therefore, if not through 

formal lectures, the explaining part has to be done through other means (e.g., watching recorded 

tutorials) as discussed below in the Instructional Materials section.
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emporium Activities

In the Emporium model, students are required to attend class as in a traditional course (150 minutes 

per week). However, instead of passively listening to a lecture, they work on assigned problems. To ensure 

sufficient time on task, students can only access and work on the assignments inside the Emporium, 

although they can work on practice problems outside the Emporium.

Computer-based assignments consist of a set of problems assigned to the students from the exercise set 

in each chapter of the textbook. Students solve these problems by hand (Figure 1) and submit their results 

online for a prompt feedback. While the same set of problems is assigned to all students, the numbers in 

each problem are algorithmically assigned (different) to encourage students to work on their own problems, 

although peer-to-peer interaction is allowed and encouraged. Students are given up to four attempts to 

submit the correct set of answers to each problem to earn full credit. With the course instructor and the 

learning assistants in the classroom, help is readily available to overcome frustration associated with a 

student’s inability to solve the assigned problems. Of course, if a student has not done the pre-Emporium 

activities, he/she is less likely to work all the problems correctly in the specified timeframe.

Experiment-based problems using physical models (Figure 2) are assigned approximately once 

every two weeks to help reinforce concepts introduced in the course. For each experiment, students, 

in teams of three to four, are given one or two problems. They first solve each problem by hand 

and then set up a physical model, measure the unknown quantities and compare their experimental 

results with their calculated values. Each experiment and accompanying analysis is treated as a 

separate assignment and manually graded.

Figure 1. Students working on computer-based assignments.
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All the quizzes as well as the final exam are proctored and conducted inside the classroom. The 

questions on the quizzes and the exam entirely consist of working problems similar to what the 

students do for their assignments. Due to the limited capability of the online assessment tools, and 

the need to assign partial credit for the correct portion of each solution, the in-class quizzes and 

the final exam are manually graded. Students in all sections of the course are given common as-

signments, quizzes and final exam to ensure uniformity of assessment across multiple sections of 

the same course.

Post-emporium Activities

Students who are unable to complete the computer-based Emporium assignments during 

the regular class period are allowed to return to the Emporium in the afternoons or weekends to 

complete the remaining problems while receiving help from only the on-site learning assistants. 

Although this was intended to alleviate pressure on the students, it created other challenges. As 

will be noted later, the post-Emporium option was eliminated in fall 2011 by reducing the number of 

assigned problems to be completed in a regular class period. While reducing the operation hours, 

the post-Emporium remained accessible to students who wished to work on practice problems with 

help readily available. 

Figure 2. Students working on experiment-based assignments.
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instructional Materials

Recognizing the shortcomings of recording a live lecture, we made use of the technology offered 

by a commercial site Your Other Teacher (www.YourOtherTeacher.com) that specializes in online 

content delivery of math, physics, and engineering mechanics courses including Statics. They offer 

pre-recorded tutorials on various topics as well as step-by-step solutions to a number of example 

problems that are available for their users to access for a nominal fee. These tutorials are record-

ings of the instructor’s voice and handwriting (Figure 3) on a whiteboard in a digital video format 

that can be downloaded and viewed on any computer. These videos offer greater utility than the 

video/audio recording of an actual lecture in a classroom setting. The technology is easy to use, 

and students can watch the videos at their own pace with opportunity to rewind or fast-forward. 

Another interesting aspect of these tutorials is that they come in multiple sets each matching the 

contents in the same order that appear in a given textbook currently on the market, adding flex-

ibility in terms of textbook selection.

The Virtual Laboratory for the Study of Mechanics (VLSM), is another learning resource that is 

available online (www.ae.msstate.edu/vlsm). In addition to tutorial notes on individual topics, VLSM 

also contains a number of LiveMath® example problems and Test Your Knowledge exercises. The 

collection of Flash animation clips helps the student to better understand such topics as the paral-

lelogram law, decomposition of a vector into its Cartesian components, and description of reaction 

forces and moments in 2- and 3-dimensional supports (Figure 4).

Figure 3. Snapshots of a tutorial example on truss analysis at yourotherteacher.com.

http://www.YourOtherTeacher.com
http://www.ae.msstate.edu/vlsm
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The textbook initially used in this course was Engineering Mechanics: Statics, 6th ed., by Meriam 

and Kraige (John Wiley and Sons), and the 7th edition was used beginning with the fall 2012 semester. 

Students can purchase an electronic copy of the textbook and print the portions they wish to have 

on paper. The WileyPlus system also contains a large collection of exercise problems that can be as-

signed and graded online.

Research [19-25] shows that through interaction with physical models, students can significantly 

enhance their understanding and retention of topics presented in an engineering course such as 

Statics. Laboratory-style models (www.Pasco.com) are used to set up experiments that are con-

sistent with the topics covered in the course. The experiments include resolution and addition of 

two-dimensional forces; moment about a point; equivalent loading systems; two-dimensional force 

equilibrium; centroid and center of mass; truss structures; and friction. All physical experiments are 

tied to particular problems, so students can verify and validate their hand calculations while gaining 

deeper understanding of the Statics related concepts.

reSULtS FrOM tHe PiLOt PHASe

The pilot phase was conducted in the spring 2009 semester. Using the parallel-sections approach, 

two sections were selected as the control group and two as the experimental group, with each 

Figure 4. Animation and description of support reactions in VLSM.

http://www.Pasco.com
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 section consisting of approximately twenty-five to thirty students. All four sections were taught by 

the same instructor to maintain balance in the teaching style experienced by the students in each 

group. While all students received similar tests or quizzes, the problems were not identical for the two 

groups because of the difference in the class schedule with 50 or 75 minutes in duration. However, 

all students in both groups took a common final exam to facilitate a formative assessment.

Table 1 gives the summary of data for each group. The scores represent the mean values for each popu-

lation with the standard deviations inside parentheses. The percentage of students making A, B, or C is 

shown in the last column. Although D is considered a passing grade, the subsequent engineering mechanics 

courses require a minimum grade of C in Statics. This requirement affects the majority of engineering stu-

dents who need to take more advanced mechanics courses such as Dynamics and Mechanics of Materials. 

The grading system for each group is shown in the footnote with the numbers in parentheses indicating 

the quantity in each category. In the Emporium class, there were 24 computer-based assignments with 

two drop grades plus 6 experiment-based assignments. While the students in the traditional course took 

3 tests with no drop grade, those in the Emporium took 7 quizzes with one drop grade.

A t-statistic of the two student populations assuming either equal or unequal variances showed an 

insignificant difference between the final exam scores while the differences in the assignment and in-

class test scores were statistically significant at 95% confidence level. Given the students’ performance 

in quizzes and assignments, a better performance was expected on the final exam by the Emporium 

group. However, it is not possible to have a fair letter-grade comparison due to differences in the credit 

assigned to the various activities between the two groups. Generally, there appears to be less scatter 

among the individual grades in the Emporium (experimental) group than the traditional group. 

The total number used in the last column of Table 1 does not include those who withdrew from the 

course and received a grade of “W”. Although the ratio of students making grades of A through C 

(success rate) in the experimental group was 86% higher than that in the control (traditional) group, 

the difference cannot be totally attributed to the Emporium approach. For reference, the success 

rate for students in the 2001-2005 time period (historical data) was approximately 77% (excluding 

the W’s), which is a better indicator of students’ performance in a traditional Statics course than 

Approach Student Population Assignment Score Test / Quiz Score Final Exam Score Overall Score Success Rate

Traditionala 57 72.8 (22.7) 66.3 (17.6) 64.7 (19.6) 64.8 (19.5) 49%

Emporiumb 53 90.1 (14.4) 79.4 (13.1) 67.7 (15.8) 80.6 (14.0) 91%
aGrading system: 15% assignments (8), 55% tests (3), 30% final exam.
bGrading system: 15% pre-Emporium tasks (32), 20% assignments (24+6), 40% quizzes (7), 25% final exam.

Table 1. Performance data from the Pilot Phase.
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that in Table 1. While 85% of the course grade in the traditional group was based on performance 

on tests and the final exam, for the Emporium group that portion was reduced to 65%. Other fac-

tors contributing to the observed differences may include the overall students’ attitude toward the 

course and their level of preparation in the prerequisite calculus and physics courses. 

reSULtS FrOM tHe FULL iMPLeMentAtiOn PHASe

The results presented in this section span over the period from fall 2009 to fall 2012 for seven semesters. 

All of the sections of Statics in these semesters were coordinated by the same instructor using the Empo-

rium model. Different editions of the same textbook were used in this time period. For greater accuracy, 

the results are split into two separate groups. Starting from fall 2011, student were required to complete the 

computer-based Emporium assignments during the regular class periods and the credit assigned to the 

pre-Emporium tasks was eliminated in favor of increasing credit assigned to the Emporium assignments, 

quizzes, and the final exam. While it was possible to track the date, time, and duration of each student’s 

pre-Emporium activities, it was impossible to know if the student was actively following the pre-recorded 

tutorials in their entirety or studying the online content and assigned portion of the textbook. 

Figure 5 presents the summary of average scores on pre-Emporium tasks, assignments, quizzes, 

and the final exam, as well as the overall course average and success rate in each semester from fall 

2009 to spring 2011. The results are for twenty-three separate sections of the course with enrollment 

of 800+ students. The average success rate per semester varies from 69% to 74% while the average 

Figure 5. Comparison of average scores and success rates from fall 2009 to spring 2011.
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success rate per section ranges from 52% to 97% for an overall average of 72%. It should be noted that 

the success rate is measured as the ratio of the number of students making A, B, or C compared to 

the total (A through F) excluding those who withdrew from the course with a grade of W. The grading 

system was based on 12% pre-Emporium, 18% assignments, 45% quizzes, and 25% final exam.

The breakdown of the average scores for one semester (fall 2009) is shown in Table 2 as an arbitrary 

sample. The last row also includes the standard deviation values inside parentheses. These results rep-

resent the average scores for 228 students. The overall success rate of 73% is very close to the historical 

trend at 77% (excluding the W’s). However, if Sections 5 and 7 are treated as statistical outlier, the average 

success rate changes to 77%, which is essentially the same as the baseline performance.

Subsequent examination of the grades in the two prerequisite courses showed an average GPA 

of 3.1 (0.91) in Calculus II and 3.0 (0.80) in Physics I for the combined total of 228 students taking 

Statics in the fall 2009 semester. The parenthetical values represent the standard deviation associ-

ated with each average. A grade of C or better is required in the two prerequisites before students 

can take Statics. Among the total semester population, 20 students (~9%) were taking Statics for 

the second time, 25 had taken Calculus II more than once, and 38 had taken Physics I more than 

once. The population consisted of 186 (82%) male and 42 (18%) female students.

A closer look at the students in Sections 5 and 7 representing the best and the worst performance 

in Statics (Table 2) showed that those in Section 5 had an average GPA of 3.32 (0.91) in Calculus II 

and 3.32 (0.79) in Physics I whereas those in Section 7 had an average GPA of 2.81 (0.98) in Calculus 

II and 2.58 (0.85) in Physics I. The level of preparation in the prerequisite courses is clearly reflected 

in the students’ success rate in Statics. 

In the fall 2008 semester, six sections of Statics were taught by six adjunct and tenure-track faculty. 

While the instructional costs in fall 2008 included faculty salaries and hourly wages for three student 

Section (Population) Pre-Emporium Score Assignment Score Quiz Score Final Exam Score Overall Score Success Rate

1 (36)  92.2 86.5 75.8 69.3 76.2 78%

2 (35)  95.8 90.1 76.5 67.2 78.5 74%

3 (35)  92.4 84.4 77.1 62.9 76.2 74%

4 (30)  94.8 85.3 75.0 64.7 76.1 70%

5 (32) 101.1 91.5 84.1 73.3 84.8 97%

6 (29)  94.2 83.9 67.4 53.2 69.1 59%

7 (31)  92.2 78.2 69.4 56.0 69.9 55%

Overall  94.6 (17.5) 86.0 (17.4) 75.2 (16.3) 64.1 (20.3) 76.0 (16.4) 73%

Activities: pre-Emporium tasks (32a, 24b), assignments (24+6a, 17+5b), quizzes (7a, 5b), final exam (1). 
aMonday-Wednesday-Friday Sections. bTuesday-Thursday Sections.

Table 2. Performance data from fall 2009 semester during the Full Implementation Phase.
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graders, those in fall 2009 included the full salary of a single instructor (course coordinator) together with 

hourly wages for 11 undergraduate learning assistants and one graduate teaching assistant. Comparison 

of the instruction costs in fall 2009 to the previous year showed a savings of 19%. The cost reduction 

estimates based on the NCAT’s Course Planning Tool showed an expected average savings of 16%. 

Figure 6 shows the summary of individual average scores as well as the overall course average 

and success rate in three semesters from fall 2011 to fall 2012. As a result of eliminating credit for 

the pre-Emporium tasks, the grading system changed to 20% assignments, 50% quizzes, and 30% 

final exam. The results for 17 sections with 634 students show an average success rate gradually 

increasing from 74% in fall 2011 to 78% in fall 2012. For the same time period, the final exam average 

per semester has also climbed from 64 to 69.6. Both of the final exam average and the success rate 

are higher than those in the prior years (Figure 5). Although the level of student preparedness can 

vary from one semester or section to another, the only other difference is the elimination of the 

pre-emporium and adjusting of the grade percentage  associated with each activity. The results are 

encouraging and point to the likelihood of greater success in the future.

iMPACt OF COUrSe reDeSiGn On SUBSeQUent COUrSeS

One key consideration in the course redesign is the potential impact that it could have on the students’ 

performance in the subsequent courses in the mechanics sequence, particularly Dynamics and Mechan-

ics of Materials. With help from the information technology services, the Dynamics and Mechanics of 

Figure 6. Comparison of average scores and success rates from fall 2011 to fall 2012.
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Materials grades of the students who had taken Statics using the Emporium model from spring 2009 to 

fall 2011 were retrieved for comparison with the traditional group (2001-2005 timeframe). The students 

who might have taken each course more than once were counted only once in this dataset. 

Figure 7 compares the grade distributions in Dynamics and Mechanics of Materials for the two 

groups. The total numbers in the four datasets shown are fairly close from 515 to 550 students. The 

average success rates in Dynamics are 95% and 91% for traditional and Emporium, respectively, 

whereas they are approximately equal for Mechanics of Materials at 94%.

DiSCUSSiOn

The results from eight consecutive semesters of Emporium Statics show that the blend of 

technology-assisted learning and in-class activities produces comparable learning outcomes to the 

traditional lecture approach. Although the average success rate in Statics is gradually increasing, 

the instructional costs have stayed noticeably below that of the traditional model. 

As with any other non-traditional method of learning, the Emporium model also faces several 

challenges. For example, it is difficult to know for certain if the students are paying close attention 

to the pre-Emporium activities, dominated by watching the pre-recorded lectures. 

A key aspect of the Emporium model as implemented in the Statics redesign has been the require-

ment for students to work on their assignments solely inside the classroom. Although the reason 

behind this requirement was made clear, the reaction from the students has been somewhat mixed. 

For instance, the post-Emporium option was instituted to alleviate pressure on the students, so they 

could return to the classroom at a later time to finish their assignments. However, this created an 

undue burden for some students. Without suggesting a direct correlation, it appears that the learning 

Figure 7. Comparison of Grades in Dynamics and Mechanics of Materials.
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outcomes began to improve starting fall 2011 which coincided with removal of the post-Emporium 

requirement and elimination of credit for the pre-Emporium activities.

At the end of each semester, the students were asked to complete a survey with questions that were 

specific to the pre-Emporium and Emporium activities along with their general attitudes toward the Em-

porium model. Table 3 shows a list of sample questions along with average and standard deviation of the 

numerical responses given by the students on the scale of 1 (strongly disagree) to 5 (strongly agree).

The anecdotal information collected through the anonymous surveys revealed some of the reasons 

for the lukewarm reception of the Emporium model by a portion of the students in this study. These 

students prefer to be taught by an instructor inside a classroom than to watch the recorded tutorials 

and study the online course content on their own. For others, the availability of lecture videos and 

the self-paced format of the pre-Emporium activities were very appealing. The Emporium model 

required the students to follow a well-defined schedule of activities before coming to class to work 

on the assigned problems. For some students, this is a bit more stringent than what they would 

do if the course was taught using the traditional lecture format. We also found that some students 

would have preferred to work on the assignments outside of the classroom, whereas others liked 

the fact that they could get guidance while working on the assignments during the regular class 

periods. Clearly, there is more work to be done for the non-traditional teaching method adopted 

here to receive more favorable ratings from the students.

Pre-Emporium Activities Score

 1. The pre-Emporium activities adequately prepared me to do the Emporium assignments. 3.62 (0.31)

 2. The pre-Emporium activities helped me do well on quizzes. 3.36 (0.25)

 3. Overall, the pre-Emporium activities helped me understand the topics covered in Statics. 3.58 (0.31)

Emporium Activities

 4. It was beneficial to work the assignments in the Emporium where help was available. 3.98 (0.23)

 5. Working the assignments helped me learn the topics covered in Statics. 3.98 (0.24)

 6. The hands-on laboratory exercises helped me more thoroughly understand the Static concepts. 3.62 (0.32)

Emporium Versus Traditional Lecture Approach

 7.  The combined pre-Emporium activities were equally or more effective in teaching me the material in 
this course than the traditional lecture approach.

2.66 (0.29)

 8.  I devoted more time working problems than I would have if the course was taught using the traditional 
approach.

3.12 (0.29)

 9. I liked the more frequent quizzes with each covering less material. 4.14 (0.25)

10.  Overall, I like the Emporium approach better than the traditional lecture approach. 2.65 (0.35)

Table 3. Sample survey questions and responses during the Full Implementation Phase.

http://advances.asee.org


winter 2014 15 

advances in engineering education

Preliminary assessment of the emporium Model

Besides the survey questions, the students were also asked to comment on their overall impressions 

of the Emporium approach as well as its individual components. A random sample of the students’ 

comments is shown in Table 4. 

Favorable comments:

“I really like the idea and it was a rude awakening for me to see how bad my study habits have become because in this teaching 
style I am responsible for my grade. And for that reason I say it is very important and will probably change my future college 
courses and how I approach them.”

“I loved the approach. I have a very difficult time remembering everything a professor teaches. I loved how I could go 
back and replay the assigned videos if I didn’t understand. Plus great test preparation.”

“I feel as though I would have done well with either approach. The approach this semester was nice because it was 
somewhat of a change of pace from traditional lecture.”

“For information classes, I prefer traditional lecture but for a math/physics based class, the emporium approach I believe, is 
best. The best reason I have for my opinion is that I didn’t have to pay a tutor to help me with my homework, spend hours 
trying to figure out the homework, or spend hours looking for a classmate’s help who understood. Somebody was there to 
answer my questions and I was better able to understand.”

“I really enjoyed the emporium set up, I loved being able to watch lectures at my own pace (helped me focus on material 
better). Also, I probably wouldn’t have worked example problems if this were a traditional class.”

“I learned a lot from coming in during the afternoon labs. The TAs were very helpful.”

“I liked the fact that we worked problems in the class because some teachers don’t work enough examples for students to 
really understand the concepts.”

Mixed Comments:

“It would have been nice if the teacher also did a small 10-15 minute lecture on the topics when we first enter. The pre-emp 
are nice, but we can’t ask specific questions on specific problems.”

“The emporium approach was helpful on the material at the beginning and end of the course (easy stuff) because I didn’t have 
to watch the videos to get A’s. So basically I saved time. A traditional teacher would have been helpful on the harder parts.”

“Working the problems with help was beneficial. However, I believe it is easier to understand a concept when someone 
explains it, rather than watching a video.”

“I learned a lot and had an A average on my tests, but the EMP-score was a D (from lack of time and tries).”

Unfavorable Comments:

“The book didn’t often logically follow through with how it arrived at an answer or equation. Also, the examples worked in the 
videos were too easy.”

“Some assignments took too long for the period.”

“I felt that I often had to “gamble” with the assignments. If I spent 20 minutes on a problem and was wrong, I had to 
decide whether to try and fix the problem or devote the rest of the time hoping to get the second question right.”

“TA’s for certain tables, it seemed like some tables were always getting all the help.”

“Have someone do the video that isn’t monotone.”

“If I am paying for a class and a professor to teach me, then I do not want to teach myself for homework and have 
homework for class.”

“I feel that by changing the traditional system to something that we don’t experience normally, it has had a negative impact on my 
ability to learn. I had to devote more time than usual because I wasn’t given the option to learn as I normally do and choose to.”

“Allow for Emporium work to be done at home/outside of class. No time limit on assignments.”

“I would recommend another time to come in and finish the same amount of work.”

Table 4. Sample of students’ written comments.
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Based on this redesign experience and the anecdotal evidence gathered from the students, a list 

of advantages and disadvantages of the Emporium and traditional models for teaching and learning 

an engineering course is compiled in Table 5. In our interpretation of the traditional approach, we 

are considering multiple sections of the same course taught by different instructors; each section 

is totally based on the lecture format with minimal or no use of technology or hands-on activities. 

COnCLUSiOnS

Following the recommended guiding principles for successful course redesign, an engineering mechan-

ics course (Statics) was converted from lecture-based to Emporium model. In the new format, students 

study the course material asynchronously outside of classroom using a variety of online contents, and do 

all the other activities including assignments and quizzes inside the classroom. The course coordinator 

and learning assistants provide individualized assistance on assignments and are available to answer 

questions outside of class. Both computer- and experiment-based assignments in individual and group 

settings are used to promote the learning outcomes. The Emporium model provided opportunities to 

significantly increase both the assessment and feedback frequencies while enforcing sufficient time on 

task, monitoring progress, and providing students in different sections a uniform learning experience. 

Method Advantages Disadvantages

Traditional Live delivery of the course content •	
Similarity with how most courses are taught•	
Opportunity to ask questions during lectures •	
No need for computer or advanced technology•	
Requires a basic classroom•	
Fewer sets of tests and assignments to grade by •	
one instructor 

Over reliance on the instructor to instill knowledge •	
Missing a lecture can negatively impact learning•	
Fewer tests to avoid loss of lecture periods•	
Few or no hands-on activities•	
No guided assistance on assignments•	
Teaching and grading inconsistencies in different •	
sections of the course
Multiple salaried instructors at different pay scales•	

Emporium Diversified presentation of course content with •	
computer technology
Alleviates the note taking pressure•	
Ability to watch pre-recorded instructional videos •	
once or multiple times
Assignments done in class with guidance of the •	
instructor and learning assistants 
Frequent quizzes with less content in each•	
Hands-on experiments with physical models•	
Increased opportunities for active, interactive, and •	
collaborative learning 
Reduction in instructional costs•	

Need for computer access inside & outside of class•	
Need to adjust to a new method of learning•	
Need for a classroom with a seating arrangement •	
to accommodate student group activities along 
with Internet access
Unavailability of diverse and comprehensive •	
online content for a specific course
Monitoring and management of pre-Emporium •	
and Emporium activities
Increased effort in manual grading of larger sets of •	
quizzes and hands-on experiments
Acquisition of multiple physical models for hands-•	
on experiments

Table 5. Comparison of the traditional and Emporium models of teaching.
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The results from the one-semester pilot and seven-semester full implementation phases of the redesign 

showed that while the learning outcomes and average success rates in Statics were comparable with 

those from the traditional approach, the instruction costs were reduced by as much as 19%. Longitudinal 

assessment of the average success rates in the more advanced engineering mechanics courses (i.e., Dy-

namics and Mechanics of Materials) showed that there is no significant difference between the students 

who studied Statics using the Emporium model and those using the traditional lecture-based format.

Among the students who took Statics using the Emporim model, the opinion is mixed; some like the 

diversity of the instructional materials and the self-paced learning process, whereas others prefer the 

traditional lecture format and the flexibility of doing the assignments in a less structured setting.

The four-year experience with the Emporium Statics indicates that motivating students in new 

ways of learning is not an easy task. There is considerable resistance on the part of the students to 

take ownership of their learning. Although students have greater opportunities to do much better, 

as some do, under the Emporium model, over reliance on the teacher as the conveyer of knowledge 

through classroom lectures continues to be a challenge.

In an engineering course such as Statics, where true learning occurs when students actively work 

on solving problems of varying complexity, the practice and drill elements need more emphasis.

Work on fine-tuning the Emporium model for Statics continues by considering various peda-

gogically sound elements that can promote learning while improving the students’ attitudes and 

the overall success rates. This includes consideration of developing in-house tutorial videos with a 

more diverse set of example problems and presentation of the course materials as well as having 

both in-class and out-of-class homework assignments. 

ACKnOwLeDGMent

This work was partially funded by a grant from Board of Trustees of the Institutions of Higher 

Learning in the State of Mississippi. The authors thank Anthony Vizzini, Machaunda Bush, Donna 

Reese, David Thompson, and Thomas Hannigan for their contributions in the Statics redesign project 

at Mississippi State University.

reFerenCeS

 Jack, H., “A Paperless (almost) Statics Course,” Proceedings of the 1998 ASEE Annual Conference, Seattle, WA, 1. 

June 21-24, 1998.

Li, J. and Lee, M.Y., “Teaching Mechanics with Multimedia Tools,” Proceedings of the 1999 ASEE Annual Conference, 2. 

Charlotte, NC, June 20-23, 1999.

http://advances.asee.org


18 winter 2014

advances in engineering education

Preliminary assessment of the emporium Model

Gramoll, K., “Teaching Statics Online with only Electronic Media on Laptop Computers,” Proceedings of the 1999 3. 

ASEE Annual Conference, Charlotte, NC, June 20-23, 1999.

Rais-Rohani, M., “VLSM: An Online Tutorial for Solid Mechanics,” 4. Computers in Education Journal, Vol. XI, No. 1, 

January-March 2001.

Mazzei, A.J., “On the Use of Simulation Software to Enhance Student Understanding of Dynamics,” 5. Computers in 

Education Journal, Vol. 1, No. 2, 2010, pp. 62-71.

Hagigat, C.K., “Using Excel to Improve Understanding of Calculus Based Techniques in Fluid Mechanics and De-6. 

veloping Excel Based Numerical Techniques when Calculus Provides no Closed Form Solution,” Computers in Education 

Journal, Vol. 4, No. 2, 2013, pp. 82-88.

Mohammadi-Aragh, M.J. and Williams, C.B., “Tablet PC Instructional Strategies for Structured Computer Use: An 7. 

Instructor’s Experience and Student Perceptions,” Computers in Education Journal, Vol. 4, No. 2, 2013, pp. 39-50.

Prince, M.J., Vigeant, M.A., and Nottis, K.E.K., “The Use of Inquiry-Based Activities to Repair Student Misconceptions 8. 

Related to Heat, Energy and Temperature,” Proceedings of the 2011 ASEE Annual Conference, Vancouver, BC, Canada, 

June 26-29, 2011.

Johnson, S.D., Aragon, S.R., Shaik, N., and Palma-Rivas, N., “Comparative Analysis of Online vs. Face-to-Face Instruc-9. 

tion,” WebNet 99 World Conference on the WWW and Internet, Honolulu, HI, 1999. (ERIC Document No. ED 448 722).

Jones, E.R., “A Comparison of an All Web-Based Class to a Traditional Class,” Paper presented at the Society for 10. 

Information Technology & Teacher Education International Conference, San Antonio, TX, 1999. (ERIC Document No. ED 

432 286)

Olson, T.M. and Wisher, R.A., “The Effectiveness of Web-Based Instruction: An Initial Inquiry,” 11. International Review 

of Research in Open and Distance Learning, Vol. 3, No. 2, 2002, pp.???

Mackey, K.R.M. and Freyberg, D.L., “The Effect of Social Presence on Affective and Cognitive Learning in an 12. 

International Engineering Course Taught via Distance Learning,” Journal of Engineering Education, Vol. 99, No. 1, 2010,  

pp. 23-34.

Foertsch, J., Moses, G., Strikwerda, J., and Litzkow, M., “Reversing the Lecture/Homework Paradigm Using eTEACH 13. 

Web-Based Streaming Video Software,” Journal of Engineering Education, Vol. 91, No. 4, 2002, pp. 267-274.

Zappe, S., Leicht, R., Messner, J., Litzinger, T., and Lee, H.W., “‘Flipping’ the Classroom to Explore Active Learning 14. 

in a Large Undergraduate Course,” Proceedings of ASEE 2009 Annual Conference and Exposition, Austin, TX, June 14-

17, 2009.

Laman, J.A., Brannon, M.L., and Mena, I.B., “Classroom Flip in a Senior-Level Engineering Course and Comparison 15. 

to Previous Version,” Proceedings of ASEE 2012 Annual Conference and Exposition, San Antonio, TX, June 20-13, 2012.

Waldorf, D.J. and Schlemer, L.T., “The Inside-Out Classroom: A Win-Win-Win Strategy for Teaching With Technol-16. 

ogy,” Computers in Education Journal, Vol. 3, No. 1, 2012, pp. 37-46.

Twigg, C.A., “Improving Learning and Reducing Costs: New Models for Online Learning,” EDUCAUSE, Sept./Oct. 17. 

2003. http://www.educause.edu/ir/library/pdf/erm0352.pdf 

Mills, K., “Math Emporium – The use of technology has changed the way Virginia Tech’s introductory math classes 18. 

are taught,” National Cross Talk, Vol. 13, No. 1, 2005.

Vander Schaaf, R. and Klosky, J.L., “Classroom Demonstrations in Introductory Mechanics,” 19. Journal of Professional 

Issues in Engineering Education and Practice, Vol. 131, No. 2, 2005, pp. 83-89.

Vander Schaaf, R. and Klosky, J.L., “Show Me the Money! Using Physical Models to Excite Student Interest in 20. 

Mechanics,” Proceedings of the 2003 American Society for Engineering Education Annual Conference & Exposition, 

Nashville, TN, June 22-25, 2003.

http://www.educause.edu/ir/library/pdf/erm0352.pdf
http://advances.asee.org


winter 2014 19 

advances in engineering education

Preliminary assessment of the emporium Model

Schmucker, D.G., “Models, Models, Models: The Use of Physical Models to Enhance the Structural Engineering 21. 

Experience,” Proceedings of the 1998 American Society for Engineering Education Annual Conference & Exposition, 

Seattle, WA, June 28-July 1, 1998. 

Kresta, S.M., “Hands-on Demonstrations: An Alternative to Full Scale Lab Experiments,” 22. Journal of Engineering 

Education, Vol. 87, No. 1, 1998, pp. 7-9.

Meyer, K.F., Ressler, S.J., Lenox, T.A., “Visualizing Structural Behavior: Using Physical Models in Structural Engineer-23. 

ing Education,” Proceedings of the 1996 American Society for Engineering Education Annual Conference & Exposition, 

Washington, DC, June 23-26, 1996.

Sullivan, R. and Rais-Rohani, M., “Design and Application of a Beam Testing System for Experiential Learning in 24. 

Mechanics of Materials,” Advances in Engineering Education, Vol. 1, No. 4, Spring 2009, pp. 1-19. 

Dollar, A., and Steif, P.S., “Understanding Internal Loading Through Hands-On Experience,” Proceedings of the 25. 

2002 ASEE Annual Conference, Montreal, Canada, June 16-19, 2002.

AUtHOrS

Masoud rais-rohani is Associate Dean for Research and Graduate 

Studies and a Professor of Aerospace Engineering in the Bagley College 

of  Engineering at Mississippi State University (MSU). He received his BS 

and MS degrees from MSU and his PhD degree from Virginia Tech, all in 

Aerospace Engineering. He has taught courses mainly in the areas of aero-

space structures, structural mechanics, and design optimization. He has 

integrated both computer-based and hands-on activities in multiple courses 

and has developed two websites, one devoted to Statics and another to 

Aircraft Structural Analysis. His research activities are principally focused 

on simulation-based design optimization of coupled engineering systems under uncertainty.

Andrew walters is an instructor in the Department of Aerospace En-

gineering. He received his BS and MS degrees from Mississippi State 

University. His primary area of teaching is undergraduate engineering 

mechanics courses such as Statics, Dynamics, and Mechanics of Materi-

als. Prior to joining Mississippi State, he worked as a structures engineer 

in the Structural Strength Branch at NASA Marshall Space Flight Center 

in Huntsville, AL.

http://advances.asee.org

	Button 5: 
	Page 1: Off

	Button 6: 
	Page 2: Off
	Page 4: 
	Page 6: 
	Page 8: 
	Page 10: 
	Page 12: 
	Page 14: 
	Page 16: 
	Page 18: 

	Button 7: 
	Page 3: Off
	Page 5: 
	Page 7: 
	Page 9: 
	Page 11: 
	Page 13: 
	Page 15: 
	Page 17: 
	Page 19: 



