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Online, Pre-Instructional Questioning Strategies: Do 
Formative Evaluations Correlate with End-of-Course 

Summative Evaluations in Engineering Graphics 
Courses? 

Ted Branoff1 

Abstract – During the fall 2006 semester at North Carolina State University, students in an introductory 
engineering graphics course were asked to complete a reading assignment each week and take an online assessment 
before coming to class for additional instruction. The online assessments were completed using WebCT Vista. After 
all assessments were completed, students were asked to provide feedback by filling out a survey. Scores on the 
assessments were correlated with each student’s homework average, midterm exam grade, final project grade, final 
exam grade, and final average in the course. This paper will discuss the design of the study and the results.  
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INTRODUCTION 

As educators we use a variety of methods to facilitate student learning in engineering graphics courses. These 
typically include lecture, demonstration, problem-solving, sketching, 3D modeling, and reading assignments. 
Assessment of these methods may include paper-pencil tests, performance problems (sketching or computer-based), 
or online techniques. When moving from a paper-pencil test to an online assessment, instructors need to consider 
the role of Internet technologies in the instructional process [1]. Online assessments and measurements are only 
valuable when they are designed and used to produce useful information or meet productive instructional objectives 
[2]. For example, assessments can be used as a pre-instructional strategy to prepare students for instruction. 
Carefully crafted questions can be used to motivate students to read for understanding in preparation for an 
upcoming class. 

Learning Management Systems have opened up new ways for faculty to deliver and assess instruction. The 
assessment components of these tools allow faculty to control when students may access a test, design the type of 
feedback each student gets, and automatically grade the test [3]. An online assessment is an example of an 
asynchronous tool which allows faculty to measure performance through a different time-different place mode [4] 
[5]. Since students can receive immediate feedback when completing an assessment, unique opportunities exist for 
educators to design an instructional setting where students can be more responsible for their own learning. 

PARTICIPANTS 

The participants in this study were 22 engineering majors enrolled in one section of an introductory engineering 
graphics course. Students were enrolled in the following engineering departments: aerospace engineering, 
mechanical engineering, civil engineering, electrical engineering, computer engineering, and paper science and 
engineering. Participants included 10 sophomores, 10 juniors, 1 senior and 1 continuing education student. 
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ASSESSMENTS 

A total of 8 online assessments were created for this study using WebCT Vista. The assessments ranged from 10-20 
multiple-choice items, and students were required to complete them before coming to class the day the topic was 
covered. Although the assessment items were not identical to the items on the midterm and final exams, they were 
equivalent forms. In addition to evaluating students’ content knowledge of textbook material using the online 
assessments, sketching and constraint-based CAD homework assignments were used as performance-based 
assessments of the same textbook topics. The assessments covered the following chapters in Fundamentals of 
Graphics Communication [6]: 

• Chapter 1 – Introduction to Graphics Communication 
• Chapter 2 – Sketching and Text 
• Chapter 3 – Engineering Geometry 
• Chapter 5 – Multiviews & Visualization 
• Chapter 7 – Pictorial Projections 
• Chapter 8 – Section Views 
• Chapter 9 – Dimensioning & Tolerancing Practices 
• Chapter 10 – Working Drawings & Assemblies 

Multiple options for grading student assessments exist within the WebCT Vista software [7]. For this study, 
students were given two attempts at each assessment. Their grade was determined by the average of the two 
attempts. Figure 1 shows an example item for Chapter 1, and Figure 2 shows an example item for Chapter 10. 

 

Figure 1. Assessment Item from Chapter 1. 
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Figure 2. Assessment Item from Chapter 10. 

RESULTS 

Data for the online test means were plotted against each student’s homework average (Figure 3), midterm exam 
score (Figure 4), final project score (Figure 5), final exam score (Figure 6), and final average in the course (Figure 
7). For the correlations between the online test means and the midterm exam scores (see Figure 4), only data from 
the first five online tests were used to calculate the mean since the material from the last three online tests was not 
covered on the midterm exam. 

  

 Figure 3. Online Assessments vs. Homework. Figure 4. Online Assessments vs. Midterm Exam. 
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 Figure 5. Online Assessments vs. Term Project. Figure 6. Online Assessments vs. Final Exam. 

 

 

Figure 7. Online Assessments vs. Final Average in Course. 

To determine if a correlation existed between the online assessments and homework average, midterm exam score, 
project score, final exam score, and final average in the course, Kendall Tau coefficients were calculated for each 
variable. Table 1 shows the results of the correlation analyses. The analysis between the online test means and the 
midterm exam score only includes scores from the first five online tests. 

 
Table 1. Kendall Tau Correlation Coefficients. 

Analysis Kendall Tau p 

Online Assessment Mean vs. Homework Mean 0.26638 0.1274 
Online Assessment Mean vs. Midterm Exam Score 0.25398 0.1107 
Online Assessment Mean vs. Project Score 0.26626 0.1017 
Online Assessment Mean vs. Final Exam Score 0.20092 0.2014 
Online Assessment Mean vs. Final Average in Course 0.47599 0.0021* 
* Significant at α = .05 

No significant relationship existed between the Vista assessment means and homework means, midterm exam 
scores, project score, or final exam score. There was a significant relationship between the Vista assessment means 
and the final average in the course. 

Students were also asked to fill out a survey after all assessments were completed. Twenty of the twenty-two 
students completed the survey. Table 2 displays the results of four questions related to students’ preparation for 
class and their views about the continued use of the assessments. 
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Table 2. Results of Post-Assessment Survey. 

Did the online Vista assessments help you prepare for class? 
Yes 20 
No 0 

Total 20 
 
Were the questions in the online Vista assessments appropriate for the material 
being covered? 

Yes 20 
No 0 

Total 20 
 
Did the online Vista assessments help you prepare for the midterm exam? 

Yes 18 
No 2 

Total 20 
 
Do you think faculty should continue to use the online Vista assessments in 
GC120? 

Yes 20 
No 0 

Total 20 
 

Students were also asked to respond to questions regarding their strategy for completing the assessments. In 
addition, they were asked about how they would approach reading assignments if no online assessments were 
required (see Table 3). 

Table 3. Results of Post-Assessment Survey Relative to Strategy. 

Which statement best describes your typical strategy for the online Vista 
assessments? 
I read the chapter and then completed the online Vista assessment. 2 
I skimmed the chapter and then completed the Vista assessment while 
looking up material in the book. 12 

I looked in the book for the first time as I took the online Vista 
assessments. 4 

I took the online Vista assessment without looking at the textbook. 1 
All of the above 1 

Total 20 
 
If you were not required to complete online Vista assessments, which statement 
best describes what your strategy might have been this semester related to 
reading assignments? 
I would probably read the assigned chapter before the topic was 
covered in class. 0 

I would probably skim the assigned chapter before the topic was 
covered in class. 4 

I would probably look at the chapters only when studying for the 
exams. 15 

I would not read the chapters at all. 1 
Total 20 
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CONCLUSIONS 

The initial idea for this research came from poor ratings of the required textbook for the course and from the lack of 
interaction between the researcher and students when topics were covered in class. The researcher felt that students 
were not completing the reading assignments but were still rating the textbook low. The online assessments were 
used to motivate students to look at the topics before coming to class, therefore creating more in-class discussion. 

Analyses indicated that there was no significant correlation between students’ mean scores for online assessments 
and their performance on homework, the midterm exam, the final project, and the final exam. Doing poorly on the 
online Vista assessments did not appear to indicate that a student would do poorly on these other measures. There 
was a significant correlation between the online assessments and the final average in the course. The post-
assessment survey seemed to reflect that students felt the online assessments helped them prepare for class and also 
for the midterm exam. Only 2 students reported reading the chapters completely before taking the assessments. 
Most students’ first look at the reading material came while taking the assessment. 

RECOMMENDATIONS 
Although no relationships existed between the online Vista assessments and other formative measures in the course 
(with the exception of the students’ final average in the course), the assessments appeared to be a useful 
instructional tool for helping students prepare for class and to help them study for the midterm exam. 
Recommendations for further study include: 

• conducting the study again with a larger group from the introductory course. 

• replicating the study at another university with a similar population. 
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