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Students, like everyone else, have limited memory with which to take in, process, store, and recall 
information. In this paper, this limitation is examined within the context of a semester project in which 
students were tasked to complete a network design project based on a case with which they were 
presented. Two back-to-back semesters in which the project was first presented as a single, overall 
semester project that was compared against the second semester in which individual project deliverables 
were due throughout the semester were compared. Results and implications are discussed. 
 
INTRODUCTION 
 

Semester-long projects are commonplace in university classes. They allow students time to delve 
deeper into their understanding of a particular topic and demonstrate this understanding through formal 
reports, presentations, and so on. Problem statements are typically defined early in the semester and allow 
students several weeks with which to formulate their deliverables. However, when the results one expects 
in terms of student performance are not met, an examination of the techniques used to teach a particular 
topic require examination as do the deliverables with which students demonstrate their knowledge. 
Consistent with the Association to Advance Collegiate Schools of Business�s (AACSB) efforts to 
encourage innovation, in this case as it relates to teaching, the traditional, monolithic approach to 
semester projects required examination and a new technique to be examined (Association to Advance, 
2016). 

Chunking, as an instructional design technique, is a process whereby information is broken down into 
smaller �chunks� so that they can be more easily remembered and understood. This concept of 
�chunking� stems from George A. Miller�s 1956 seminal paper �The Magical Number Seven, Plus or 
Minus Two: Some Limits on Our Capacity for Processing Information� (Miller, 1956). In it, Miller 
describes the limitations on an individual�s ability to receive, process, and remember information. To 
address this limitation, Miller (1956) argues that �by organizing stimuli� into a sequence of chunks, we 
can extend or stretch one�s ability to receive, process, and remember information. 

One�s ability to receive and process information occurs within their short-term memory. Due to the 
short-term nature of such memory, our capacity is limited. In order to be able to receive and process more 
complex pieces of information, Cognitive Load Theory (Sweller, 1994) suggests that through 
instructional design techniques, information can be presented in such a way as to balance cognitive load 
against the material to be learned. By �chunking� learning materials, people will be able to more 
effectively receive and process information and thus, be able to better recall and apply information later. 
The objective in this research is to examine the role of �chunking� within the context of a network design 
project in an introductory networking class. 
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LITERATURE REVIEW 
 
In 1956, George A. Miller�s seminal paper The Magical Number Seven, Plus or Minus Two: Some 

Limits on Our Capacity for Processing Information� posited that short-term memory acts as a bottleneck, 
constricting what one can learn (Miller, 1956). According to Mathy and Feldman (2012), many more 
recent studies suggest that the number of items one can process using short-term memory is closer to four, 
plus or minus one (Cowan, 2001). Regardless of the precise number, these studies help to illustrate that 
rather than trying to process information as a single, monolithic piece of information, breaking it down 
into smaller �chunks� can assist one in being able to process and convert information from short term 
memory into long term memory. 

This concept of �chunking,� or breaking down larger, more complex tasks into smaller, more 
manageable tasks has existed within the field of information systems for some time and is commonly 
referred to as a top-down approach or top-down design. The concept can be applied to programming 
projects, database design, web design, etc. (Hambley, 1994; Kurose and Ross, 2012). It has even been 
applied to network projects, but to our knowledge, not in the academic sense to assess academic 
performance. To illustrate the necessity of reducing large-scale projects to smaller, more manageable 
components, one need only look at Fedora�s Linux 9. Coming in at just over 200 million lines of code, it 
represents an extremely complex piece of software (Vaughan-Nichols, 2008). Rather than tackling such a 
large task as a whole, such projects are broken up into smaller parts, which become much more 
manageable and, in the particular case of open source software, worked on in a collaborative, distributed 
fashion. 

As it relates to using chunking in an educational setting, Xu and Padilla (2013) examined students� 
ability to recall Chinese characters using a quasi-experiment. The control group was taught using the 
traditional approach of rote memorization. The treatment group was taught using a chunking approach. 
Results indicated that those taught using the chunking approach enhanced student learning and retention. 
As it relates to communication-related skills, Bodie, Powers, and Fitch-Hauser (2006) found that by 
combining educational theories including chunking, priming, and active learning, student retention of 
more complex communication skills was enhanced. They concluded that chunking was a key component 
�for learners to acquire, retain, apply, and improve communication skills� (Bodie et al., 2006). 

Within the field of information systems, there has been limited research on the value of chunking and 
its use as an instructional technique. However, one example of such research is by Carstens, Malone , and 
McCauley-Bell (2007) who applied the theory of chunking to the development of strong passwords for 
authentication purposes. They found that students were able to recall strong passwords more effectively 
when chunking techniques were applied to the construction of those passwords. Syn and Batra (n.d.) 
applied chunking techniques to improve student learning of the Unified Modeling Language (UML) and 
the construction of sequence diagrams. However, the author was unable to find any research related to the 
chunking of semester projects in general much less the chunking of network design projects specifically. 

This leads us to the research question below. As discussed above, by taking larger, more complex 
subjects and breaking them down into smaller chunks, students should be able to more effectively process 
and recall the information that they learn in each chunk. Therefore, if given a semester project in pieces 
whereby they are able to process and further develop their understanding in a more manageable way, 
student performance should increase. Therefore the research question is: Will student performance 
increase when presented with a semester project in chunks? 

 
METHODOLOGY 

 
To address the research question, a quasi-experiment was conducted to compare the results between a 

control group and a treatment group. The control group consisted of a section of an introductory 
networking class presented with a traditional semester project due at the end of the semester. The project 
was an individual assignment in which students were given a case and asked to develop a logical design, a 
physical design, a wireless design, a security design, and financial analyses. Students were provided a 
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detailed rubric which signaled expectations for each component of the semester project and provided 
detailed feedback after submission. At the end of the semester, each item on the rubric was scored from 0-
2 where 0 represented �failure to meet expectations,� a 1 represented �meets expectations,� and a 2 
represented �exceeds expectations.� This format was used for consistency with the college�s Assurance of 
Learning efforts. Throughout the semester, students were exposed to networking principles through a 
variety of different teaching styles including lecture, labs, simulations, etc. and assessed using labs, 
quizzes, and exams. 

The following semester represented the treatment group. They were given a similar case around 
which to prepare the aforementioned deliverables. Rather than requiring the project to be developed over 
the entire semester and presented as a whole at the end, the project was �chunked� such that they 
submitted the logical design a few weeks into the semester, followed by the physical design a few weeks 
later, and so on. The rubric used the previous semester was deconstructed to only focus on the content 
being submitted for each �chunk.� Feedback was provided after the submission of each component, 
allowing students the opportunity to process and incorporate expectations for future submissions. 

The goal was to be able to compare each component/chunk to determine what, if any, changes 
occurred as a result of the change in instructional design. Per the hypotheses listed below, it was 
anticipated that scores from the treatment group would improve, indicating that the chunking approach 
improves student learning. 

 H1: Student scores on their logical designs will improve in the experimental group 
 H2: Student scores on the physical designs will improve in the experimental group 
 H3: Student scores on the wireless designs will improve in the experimental group 
 H4: Student scores on the financial analyses will improve in the experimental group 
 H5: Student scores on the security designs will improve in the experimental group 
 H6: Student scores on their overall projects will improve in the experimental group 

 
RESULTS 

 
In order to make comparisons, a simple t-test was run for each component/chunk. Because these were 

back-to-back semesters and there were no significant differences between the overarching samples, equal 
variances were assumed. Each class was approximately the same size (control group = 25 students; 
experimental group = 26 students). Each class was dominated by white, male students under the age of 25 
years. Results between the components of the semester project submitted by students as a traditional 
semester project and those submitted in chunks were somewhat mixed. As shown in Table 1 below, only 
H3 and H4 were statistically significant, indicating a statistically significant increase in student scores 
using the chunking approach. 
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TABLE 1 
RESULTS 

 Control Group Treatment Group p-value 

Logical Designs Observations: 25 
Mean: 1.45 
Variance: .26 

Observations: 23 
Mean: 1.30 
Variance: .22 

.15 

Physical Design Observations: 25 
Mean: 1.20 
Variance: .33 

Observations: 24 
Mean: 1.33 
Variance: .41 

.22 

Wireless Design Observations: 25 
Mean: 1.44 
Variance: .42 

Observations: 23 
Mean: 1.74 
Variance: .38 

.05 

Financial Analyses Observations: 25 
Mean: 1.12 
Variance: .19 

Observations: 21 
Mean: 1.57 
Variance: .36 

.00 

Security Design Observations: 25 
Mean: 1.32 
Variance: .48 

Observations: 22 
Mean: 1.50 
Variance: .26 

.16 

Overall Results Observations: 25 
Mean: 1.29 
Variance: .19 

Observations: 26 
Mean: 1.45 
Variance: .15 

.08 

 
DISCUSSION 
 

Despite the lack of significance for H1, H2, H5, and H6, there were some other encouraging signs 
from the results. For example, with the exception of H1, the mean score for students increased for each 
�chunk.� Also encouraging was the decrease in variance on each �chunk� with the exception of H2 and 
H4. However, this only tells part of the story. An examination of instructor-conducted course evaluations 
completed at the end of each semester provides some additional insight into student satisfaction with the 
course as it relates to the appropriateness of readings and assignments, technological tools, instructor 
feedback and communication, course organization, clarity of outcomes and requirements, and content 
format (Rothman, Romeo, Brennan, & Mitchell, 2011). Using a 5-point Likert scale for items in each 
factor, students were asked to rate each item from strongly disagree, disagree, neutral, agree, and strongly 
agree. For each factor, the control group was fairly evenly split between agree and strongly agree. For 
example, students were evenly split between agree and strongly agree on effective instructor feedback and 
communication. However, the treatment group overwhelmingly strongly agreed that instructor feedback 
and communication was effective. This same pattern held for the remaining factors as well. So, for the 
treatment group, student satisfaction with the course improved in every category. 

 
  



 Journal of Higher Education Theory and Practice Vol. 17(7) 2017 119

CONCLUSIONS 
 

The inspiration for this research was born out of frustration with student scores on their semester 
projects in their undergraduate networking class. Despite the lack of overwhelming statistical support for 
chunking the semester project, the positives outlined in the results section as well as the discussion 
section suggest that this was a worthwhile endeavor. It affords students the opportunity to obtain feedback 
earlier in the semester regarding the level of work and expectations regarding their submissions. The 
results are that in some cases, student understanding of material increases on subsequent works and in all 
cases, student satisfaction with the course increases. 

 
Implications

The results presented here potentially have implications for not just computer networking semester 
projects, but semester projects in general. Chunking semester projects generally seems to improve student 
learning. It provides opportunities for students to receive feedback earlier in the semester about content, 
format, and instructor expectations. As a result, higher order thinking skills can be further developed 
throughout the semester resulting in the opportunity to cover more complex topics towards the end of the 
semester than otherwise might be able to be covered using the traditional approach to semester projects. 

This research also has implications for instructors trying to maximize their scores on the course 
evaluations. There is a clear, positive relationship between the chunking of the semester project and 
improved course evaluation scores. Instructors who utilize semester projects and desire improvement in 
this area should consider chunking their semester projects. 
 
Limitations 

Like all research, this research has its limitations. Perhaps the most obvious is the limited sample size. 
This could certainly affect the statistical results and as a result, interpretation of those results should be 
used with caution. Another limitation stems from the use of a quasi-experiment to examine the 
phenomenon. Because the control group and the treatment group were different students, their incoming 
knowledge of networking could have potentially been different. While their specific incoming knowledge 
of networking was not known, their scores on a computer self-efficacy test given at the beginning of the 
semester were very similar. Additionally, students were given a pretest to determine their general 
understanding of networking at the beginning of the semester. The control group averaged 9.68 out of 12 
while the treatment group averaged 9.11 out of 12. The difference was not statistically significant so it 
can be assumed that the students� incoming knowledge of computing in general and more specifically 
networking were similar. 
 
Future Research 

Future research should center on replicating the study with a larger sample size. Again, while results 
were generally positive and supported the use of chunking semester projects, the limited sample size 
requires caution when interpreting the results. Another avenue for research could be to expand the 
interpretation of student learning beyond improved scores of their semester project to examine the effects 
of traditional semester projects and chunked semester projects on final exam scores and overall course 
grades, both of which tend to exemplify broader examples of student learning. Still another opportunity 
for extending research in this domain includes examining computer networking projects on an individual 
basis versus group work and the effects on final exam scores and/or final course grades. Nelson (2011) 
discussed the positive effects of group activities in terms of encouraging higher order thinking. 

AACSB has place more emphasis on engagement, innovation, and impact (Association to Advance, 
2016). Examining the teaching methods employed in the classroom and online requires innovative 
approaches to maximize student learning, particularly in fast-moving fields such as information systems. 
Based on the findings in this research, chunking is a useful, innovative technique, which can improve 
student learning on semester projects and help to exemplify innovativeness in teaching. 
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