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ABSTRACT 

 Moodle is an online virtual learning environment that offers educators a wide 
variety of tools for promoting learning.  Assignments include discussions, 
question/answer prompts, quizzes, glossary building exercises, and much more.  The 
purpose of this study was to see if the level of peer to peer interaction of the different 
Moodle assignments influenced their effectiveness as learning tools.  A goal of the study 
was to also determine if student preferences for particular styles of assignments on 
Moodle were based on the level of peer interaction involved.  Pre and post assessments 
were given for four units of study in the biology curriculum to measure student growth 
under different Moodle assignment style treatments.  Surveys and interviews were given 
toward the end of the study to determine student preferences and attitudes toward the 
different assignment styles.  It was found that student perceptions of Moodle assignment 
contributions to learning were positive overall with mixed views on the different styles of 
assignments.  Reasoning behind preferences for particular styles ranged from ease of 
completion to a perceived beneficial contribution to learning course content. 
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INTRODUCTION AND BACKGROUND 

Developments in educational technology have rapidly changed the way students 

are taught.  From the use of gadgets and media in the classroom to the application of 

online platforms for delivery over long distances, technology has transformed our ability 

to deliver knowledge.  Our students are from a generation that has never lacked the 

internet.  They get cell phones in middle school or earlier, and many of them have never 

been in a classroom with a chalkboard.  Online learning platforms like Moodle and 

Blackboard give us a glimpse of where out-of-school assignments could be headed.  

Traditionally called homework, assignments on these platforms such as discussion 

forums and quizzes take on many forms.   

I am a member of the faculty at Russellville High School in the town of 

Russellville, Arkansas.  The school district is large in size for the state, and the high 

school itself serves approximately 1132 students.  The student body has a somewhat 

diverse demographic with 74% being Caucasian, 16% Hispanic, 8% African-American, 

2% Asian, and 1% American Indian.  Being a district that serves families living in a rural 

setting far removed from any metropolitan area, household incomes are slightly lower 

than the median household income for the state.  Approximately 42% of students 

attending the high school qualify for free or reduced-price lunches (retrieved from 

http://www.greatschools.org).  The high level of free or reduced lunch allows the school 

to receive significant Title I funding, and much of that has been utilized for purposes of 

increasing access to technology both for students and faculty.  Each classroom is 

equipped with an interactive Smart Board and a digital document camera.  Students in the 

high school also have access to seven different computer labs, most of which are usually 
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available to individuals for completing assignments.  When online assignments were first 

considered, student access was thought to be a possible barrier.  Most concerns regarding 

students not having internet access at home were settled after considering the abundance 

of access to technology on campus.    

  Each style of assignment available through Moodle offers students a different 

way of learning content.  These assignments generally fall into two categories.  One 

category involves assignments requiring peer interaction such as asynchronous 

discussions or collaborative projects.  These assignments both demand an understanding 

of content and an ability to effectively communicate in written language.  The second 

category involves assignments without peer interaction such as adaptive quizzes and 

online modeling or mind mapping assignments.  The assignments preferred by students 

seem to be affected by the subject of the assignment as much as such preferences are 

affected by the personality of the student.  Of course, preference is not always indicative 

of effectiveness as a learning tool.   

The purpose of this study was to determine if different task styles assigned within 

Moodle differentially contributed to student comprehension and retention of biology 

concepts and practices.  The focus of the study was investigated over the course of four 

units of the biology curriculum and asked, “How do the different styles of Moodle 

assignments contribute to student learning?”  Two sub-questions were identified over the 

course of the study: 

1. What are student attitudes toward the different styles of Moodle assignments? 
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2. Does a correlation exist between student preference of assignment style and the 

assignment’s effectiveness as a learning tool? 

CONCEPTUAL FRAMEWORK 

Over the past two decades, the ability to personally access knowledge has grown 

exponentially.  The development of the internet has, for many reasons, been hailed as a 

great achievement for education.  With the search of a few key words, most individuals 

with internet access are capable of gaining knowledge at a level of ease not fathomed just 

thirty years ago.  Accompanying the development of these technologies has been the 

great potential for improving the way educators do their jobs.  Student achievement can 

now be assisted through the use of countless technology-based resources.  According to 

Agamba (2012), one of the most promising and versatile resources happens to be the 

virtual learning environment or course management system (CMS).  While there are 

many CMSs available, one of the most used worldwide is an open-source CMS platform 

called Moodle.   

Staying true to the definition of open source programming, Moodle is free to 

access and download by anyone.  The fact that it is free, requires little server space, is 

fairly easy to maintain, and is highly customizable makes Moodle a very effective choice 

for an educator seeking to supplement face to face instruction with e-learning.  

Supplementing a more traditional educational setting with online learning creates a form 

of mixed methodology (Novo-Corti, 2012).  E-learning tools such as CMSs give 

educators the power of delivering content and focus in ways not necessarily possible in 

the traditional classroom (Agamba, 2012).  Students currently in secondary grades have 
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grown up in a world wired together by various forms of media.  Whether it is social 

media websites such as Facebook, video such as YouTube or TedTalks, texting, video 

chat, or simply searching Google whenever they have a question, today’s students are 

accustomed to a level of interactivity not available in a traditional lecture-formatted 

classroom.  Using a CMS to supplement learning not only has an ability to increase 

engagement with students, but it also allows students to feel more in control of what and 

when they learn (MacDuff, 2012).   Moodle provides the needed flexibility for an 

educator teaching students accustomed to gaining knowledge from a variety of sources 

delivered both in and out of the classroom. 

The styles of instruction available through systems such as Moodle can be 

classified into two broad categories that are based on whether or not students interact 

with each other simultaneously (synchronous) or at different times (asynchronous).  

Synchronous tools such as live chats between peers have been found to increase problem 

solving and collaboration skills (Lazakidou, 2010).  As students participate in such 

activities, Moodle records all interactions for later observation by the instructor.  Such 

records make assessment and feedback by the instructor possible after the exchange has 

occurred.  It is also possible for bringing in guest chatters for specific topics.  As with any 

synchronized interaction, group size should be considered.  Smaller groups are easier to 

manage and create a more effective, cohesive learning experience (Adelstein, 2006). 

CMS platforms such as Moodle owe more of their appeal to their asynchronous 

aspects.  Asynchronous discussions offer a great way for students to carry on a dialogue 

with their peers under the guidance of the instructor.  Such discussion forums offer 

students a great deal of liberty in their actions while requiring them to form coherent 
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statements on the subject matter being discussed.  Adelstein (2006) says that such 

delayed discussion gives even those students uncomfortable with the material or with 

communicating in person time to prepare a contribution to the conversation.  Such 

asynchronous posts also allow students to participate in learning at their own pace.  

Instructors have the ability to limit number of posts, the time frame of allowed posting, 

and the ability of students editing their own posts.  With this control, instructors create a 

learning environment that is mixed with individual and collaborative learning.  For 

example, Moodle provides many different styles of discussion forums.  The two most 

commonly used forum styles are “open discussion” where students see the posts of others 

prior to authoring their own and the “Question and Answer” style where a student must 

first make a post before seeing those of others.  The need for instructors to choose one 

style over another based is on the desired learning outcome.  Not seeing other’s posts 

prior to posting may encourage students to put more effort into contributing toward the 

learning process (Agamba, 2012).  

Another form of asynchronous CMS interaction is the online quiz.  Quizzes 

through systems such as Moodle come basically in two main styles.  One style, the 

adaptive quiz, gives students feedback as they progress through each question.  The 

adaptive quiz provides students with immediate feedback after each answer choice on 

multiple choice questions.  After choosing an incorrect answer, they are given a chance to 

choose another option for the possibility of reduced credit.  Such interactive quizzes have 

been found to increase learning by giving students ability to reason through materials as 

they are being assessed.  In a study on the geographical knowledge of first year Canadian 

college freshmen, online adaptive quizzes were found to increase their performance on a 
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formal assessment by 38% (Leydon, 2012).   The other form of possible quiz evaluation 

is the deferred feedback quiz.  Such quizzes are no different than any other paper test 

during the quiz’s administration.  Students choose an answer for each quiz item and 

submit it for grading once finished.  The difference from pencil and paper quizzes 

becomes apparent as soon as they submit their answers.  Incorrect responses are 

immediately made apparent, and students have the ability to review their mistakes.  When 

assigning quizzes as homework assignments, some instructors choose to give students 

multiple opportunities for taking a quiz.  Moodle even provides the option of forcing a 

certain period of time between attempts.  Question order and answer option shuffling are 

also available.  In a study on an introductory animal science lab course at North Carolina 

State University, 95% of students surveyed said they liked using the adaptive homework 

quizzes as study tools, and of those surveyed, 89% thought those quizzes contributed to 

better performance on course exams (Dickey, 2011).  The interactive nature of adaptive 

quizzes allows students to evaluate their knowledge as they progress through a quiz.  

Spektor (2011) indicates that students are usually hard pressed to return to items on a 

completed quiz for review; however, the adaptive aspects of certain online quizzes force 

them to review misunderstandings as they progress.  Such review has been found to be 

viewed favorably by students as a tool for studying. 

One of the questions often raised regarding the different tools made available 

through CMSs is their true effectiveness in increasing student learning.  Fulton (2012) 

showed that the integration of digital content (notes, homework, videos, and animations) 

improved academic performance.  These ways of extending learning to the online 

environment are generally seen by students, parents, and educators as having a positive 
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influence on the achievement of learners.  Attitude toward e-learning seems to have as 

much to do with the effectiveness of these tools as the tool itself (Dickey, 2011; Fulton, 

2012).  If students have a positive view of a CMS’s effects on their achievement, they are 

more likely to benefit from their interactions with the platform.  The task of selling the 

tool to students as being beneficial falls into the hands of the educator (Fulton, 2012). 

METHODOLOGY 

 The focus of my research was on the effectiveness of different Moodle 

assignment styles as well as student attitudes toward each of the assignment style 

categories.  The treatment involved groups of students assigned differing out-of-class 

assignment styles over four units of the biology curriculum.  The research methodology 

for this project received an exemption by Montana State University’s Institutional 

Review Board and compliance for working with human subjects was maintained 

(Appendix A).   

 The total number of pre-AP biology tenth grade students was 51 with 24 in one 

class and 27 in the other.  Students in these two classes were treated as a single group.  

The pre-AP biology group alternated between being assigned one of two assignment 

styles on the Moodle system.  These two assignment styles differed in the amount of peer 

interaction required for completion.  The goal was to determine if the peer interaction 

experienced in asynchronous discussions and glossary building had an effect on learning. 

(Figures 1 and 2)   
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Figure 1.  The Asynchronous Open Discussion Forum Format in Moodle. 

 

Figure 2.  The Interactive Glossary Building Activity in Moodle. 
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These assignments with peer interaction were compared to assignments such as adaptive 

quizzes or question and answer forums that lacked interaction (Figures 3 and 4).   

 

Figure 3.  The Adaptive Quiz Interface in Moodle. 

 

Figure 4.  The Non-interactive Question and Answer Interface in Moodle. 
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Other tasks that did not involve peer interaction included video reflections, news article 

summaries, and tasks including using online tools to generate visuals such as concept 

maps.  Similar tasks could easily be turned into assignments requiring greater peer 

interaction by requiring an element of peer review or discussion about peer-generated 

components.  Quizzes through the Moodle system take various forms with deterred 

feedback and adaptive scoring being the most commonly used.  Regardless of which quiz 

format was used, each would be classified as an assignment lacking peer interaction. 

The pre-AP biology curriculum included nine units, although the study was 

completed over a period of four units lasting approximately three and a half months.  

Each unit lasted approximately three to four weeks.  Unit 2, as shown in Table 1, for 

example, involved giving assignments with peer interaction while Unit 3 saw 

assignments lacking peer interaction.  Such assignments lacking peer interaction included 

question/answer forums or online concept mapping tasks.   This pattern of alternating 

assignment style was repeated for Unit 5 (ecology) and Unit 6 (taxonomy and 

microorganisms).  Various methods of assessment, to be described later, were used 

during each of the four units for comparing the academic performance, accomplishments, 

and attitudes of the student group.  I also fully acknowledged that each of the four units 

covered different content with differing levels of difficulties.  This fact was taken into 

consideration when analyzing the data. 
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Table 1 
Differentiated Treatments for Pre-AP Biology 

Assignment Styles Units 
2 (Cell Biology) 3 (Genetics) 

Assignments involving 
peer interaction 
 

Discussion Forums 
Group Lab Analysis and 
Reporting 
Peer Review of Concept Maps 
Peer Free Response Evaluations 

 

Assignments lacking 
peer interaction 

 Question and Answer Forums 
Adaptive Quizzes 
Concept Map Construction 
Video Question and Answer 

 

A triangulation matrix is included below that shows how I planned to address the 

two main research questions (Table 2).  To help account for the different content being 

taught in each unit, each treatment was experienced twice over the period of four biology 

curriculum units.  Repeating the trials was a way of validating the data as being reflective 

of the treatments and not the content being covered. 

Table 2 
Data Triangulation Matrix 

Research  
Questions 

Data Sources 

1 2 3 
How do the different styles 
of Moodle assignments 
contribute to student 
learning? 
 

In-class Formative 
Quizzes 

Unit Pre- and Post-
Tests 

Individual 
Student Grades 

What are student attitudes 
toward the different styles 
of Moodle assignments? 

Moodle 
Assignment Style 

Survey 

Moodle Poll 
Question 

Moodle Opinion 
Interview 

 

 Teacher-generated quizzes, such as the Cellular Anatomy Quiz (Appendix B) 

were given throughout the study.  Quizzes were administered either using the classroom 
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response system or with pencil/paper and focused on materials recently covered in class.  

These quizzes provided clarification on difficult topics, allowed previously learned 

materials to be tied into that day’s lesson, and allowed for quick assessment of student 

comprehension.  Student performance was considered individually, although treatment 

group comparisons were the most important aspect of this data.  Data generated from 

instruments such as this one were used mostly as qualitative measurements of 

understanding.  This quiz, shown in Appendix B, allowed me to assess their 

understanding of a particular subset of content within the study of the unit.  Each question 

was chosen to evaluate student understanding about a particular aspect of cell organelles 

and their function.   

 The Moodle Assignment Style Survey (Appendix C), used at the close of the last 

unit of the study, was designed to get student opinion toward different styles of Moodle 

assignments as well as getting their personal view of an ideal learning environment.  It 

was thought that this survey might reveal correlations between preferred learning 

environments, personality types, and preferences for Moodle assignments.  Questions on 

the quiz were graded on a Likert scale, strongly agree (4), agree (3), disagree (2), 

strongly disagree (1).  This scaling of responses allowed for quantifying responses and 

comparing responses to questions on Moodle assignments to those on personality and 

preferred learning environment. 

 Tools such as the Moodle Poll Question (Appendix D) were used to get 

anonymous student feedback on the usefulness of Moodle as a learning tool.  Students 

were asked to choose a statement that best represented their thoughts toward Moodle’s 

effectiveness in contributing to their understanding of the content studied in class.  This 



13 
 

particular tool was used halfway through the study between Unit Three and Unit Five.  

Student responses were grouped into the three categories: Moodle helping them learn, 

indifference toward Moodle’s usefulness, and Moodle not contributing to learning. 

 The Moodle Opinion Interview (Appendix E) was coupled with the Moodle 

Assignment Style Survey given at the close of the study.  To allow for a greater amount 

of data for analysis, the entire group of fifty pre-AP biology students was asked to 

complete the interview and survey questions.  Students agreed to complete the survey 

online to the best of their abilities.  The survey was administered on Moodle as a free 

response quiz allowing students to type their responses to each question as prompted.  

Responses were analyzed for patterns pertaining to the students’ course grades, responses 

to free response interview questions, and ratings given on the survey portion of the 

instrument.  Particular attention was given to questions one, two, four, and five as they 

dealt with students’ attitudes on the contribution of Moodle toward their learning.  I was 

also interested in question six which asked students to suggest a particular assignment 

style that might be beneficial if used more frequently. 

Pre and post-assessments for each of the four units were given.  These 

assessments were designed to measure student knowledge on the wide range of content 

being covered in each unit while at the same time being relatively short and quick to take.  

For the purposes of being able to compare the assessments for growth in knowledge, the 

pre and post versions of the assessments contained identical questions and usually had no 

more than 20 in total.   

The Unit 2 Cell Biology Pre and Post-Assessment (Appendix F) involved 15 

questions each on a main concept of cellular biology.  To analyze performance on 
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different topics of cell biology, each question was divided into one of eight different 

content categories. As with any quiz given through the Moodle system, statistics 

including a facility and discrimination index were generated on a scale from 0 to 100.   

The facility index is the percentage of students correctly answering the question.  The 

discrimination index can best be described as a comparison of how students scored on a 

particular item correlated to how they scored overall on the quiz.  A high discrimination 

index score indicates a good correlation between performance on the item and the quiz.  

A low discrimination index score could possibly indicate a question that may not fit well 

into the context of the assessment.  In this case, student understanding of cell biology 

concepts would be the overarching theme of the assessment, and a low discrimination 

index could indicate a question falls too far outside the scope of the assessment. 

The Unit 3 Genetics Pre and Post-Assessment (Appendix G) involved 18 

questions divided into the two main sub-topic categories of Mendelian inheritance and 

molecular genetics.  While the assessment in general tested student understanding on the 

inheritance and expression of genetic traits, the two approaches to the subject frame a 

traditional way of discerning early from modern levels of understanding on genetic 

principals.  As with the Unit 2 Cell Biology Pre and Post-Assessment, facility and 

discrimination indexes were generated by Moodle and used in the analyzing of student 

performance. 

Not unlike the assessments used in the first two instructional units being used in 

this study, the third unit used a similar assessment called the Unit 5 Ecology Pre and 

Post-Assessment (Appendix H).  This assessment involved 20 questions over various 

ecological concepts and for purposes of analysis was divided into three subcategories.  
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Question categories included those on biotic interactions, those on levels of ecological 

hierarchy, and those on biotic and abiotic interactions/dependences.  Facility and 

discrimination indexes were used for comparison of pre and post-performances. 

The final instructional unit included in this study was the sixth unit in the 

curriculum and covered Taxonomy and Microorganisms.  The Unit 6 Pre and Post-

Assessment (Appendix I) included 20 questions over a fairly wide range of biology 

content.  Because of the broad scope of this unit, the assessment analysis was broken into 

four different subcategories.  Those categories included taxonomy, viruses, bacteria, and 

eukaryotes.  Statistics generated by Moodle including facility and discrimination indexes 

were used to analyze changes in student understanding between the administrations of the 

two assessments.    

DATA AND ANALYSIS 

 The Unit 2 Cell Biology Pre and Post-Assessment revealed an initial performance 

average of 41% indicating that students began the unit with a large need for improving 

their understanding of cell biology (N = 50) (Appendix F).  This pre-assessment score 

was also the lowest from the four units included in the study (Figure 1).   
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Figure 5.  Average Student Performances on Unit Pre and Post-assessments, (N = 50). 

 The Unit 3 Genetics Pre and Post-Assessment revealed the second highest initial 

score at 61%, although the follow-up assessment for this unit found the smallest 

improvement in understanding when compared to the other three units of the study.  The 

Cell Biology and Ecology units involved students being given Moodle assignments with 

elements of peer interaction while the Genetics and Microorganisms units had the 

opposite consisting of Moodle assignments lacking peer interaction.  Gains shown on the 

post-assessments revealed a greater mean increase in understanding for those units 

involving peer interaction compared to those units lacking the interaction (Figure 2).  The 

gain observed for Unit 2 Cell Biology was significantly higher than the gain experienced 
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by the Unit 5 Ecology that also received assignments involving high levels of interaction.    

 

Figure 6.  Observed Increases in Performance on Post-assessments as Compared to Pre-
assessments, (N = 50). 
 

The two units including peer interaction style online assignments experienced a 

mean improvement of 33.1%. This placed their gains noticeably higher than the 18.8% 

mean improvement experienced during the two units lacking online assignments with 

peer interaction (Figure 3).   
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Figure 7.  Mean Score Improvement in Pre and Post-assessments as Categorized by 
Assignment Style with Units 2 and 5 Being Classified as Interaction and Units 3 and 6 as 
Solitary, (N = 50). 
 

The Moodle Opinion Interview asked students to rank Moodle’s effectiveness as a 

learning tool on a scale from 1 to 10 with 10 being the most effective.  Twenty students 

were selected as a focus group for further comparison because their responses either fell 

below a five or above an eight on the scale presented in the question.  It was approached 

as if those scoring Moodle below a five were perceiving it as being a highly ineffective 

learning tool.  Any score above an eight was seen as students ranking it within the top 

20% and therefore perceiving it as being highly effective.  A comparison was then done 

between student course grades and their ranking of Moodle’s effectiveness.  The mean 

course grade between the groups of students created using the survey question on 

effectiveness revealed very little difference between a student’s course performance and 

how he or she ranked the effectiveness of Moodle (Figure 4). 

33.1 

18.8 

0

5

10

15

20

25

30

35

Interaction Solitary

A
ve

ra
ge

 %
 In

cr
ea

se
 in

 P
er

fo
rm

an
ce

 

Moodle Assignment Style Categories 



19 
 

 

Figure 8.  Student Course Grades During the Units of Study Correlated to Responses on 
the Perceived Effectiveness of Moodle as a Learning Tool, (N = 20). 
 
 After splitting the focus group students into the two groups based on their ratings 

of Moodle’s effectiveness as a learning tool, group performances on each unit’s 

assessments were compared.  This comparison was done to see if there was a correlation 

in how students improved between pre and post-assessments and how they rated 

Moodle’s effectiveness in helping them learn the course’s content (Figure 5). 
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Figure 9.  Groups of Students Based on their Moodle Effectiveness Ranking and their 
Average Performance Increases between Unit Pre and Post-assessments, (N = 20). 
 
 The Moodle Opinion Interview asked students to indicate which assignment 

formats they enjoyed completing, and at a different instance in the interview, they were 

asked to indicate which formats they thought most contributed to their learning.  As can 

be seen in Figure 6, there is a clear preference for online quizzes on the basis of helping 

them learn and being more enjoyable to complete.  It should be noted that student 

performances on unit pre and post-assessments indicated greater growth with assignments 

involving peer interactions.  Quizzes were one of the major assignment styles used only 

during those units lacking such peer interaction.  Online quizzes were ranked nearly twice 

as high as the second highest ranking assignment format.  One student said of the 
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the quizzes over the discussion, “Quizzes require the least amount of effort. They do 

require effort, but just not as much as the responses and that’s why I like them more.” 

 

Figure 10.  Student Rankings of Moodle Assignment Formats Based on Perceived 
Enjoyment While Completing and Contributions to Learning, (N = 50). 
 

The second highest ranking format was the open discussion forum which was the 

key format used in the two units experiencing the greatest gains in content understanding.  

In favor of the open discussion forums, a student said, “I enjoyed the open discussions 

because I could see if I was doing it right and it helped me reading other peoples post.”  

For similar reasons, another student gave this as her reasoning for selecting the open 

forum as her preferred style of Moodle assignment, “I like the open forum because I like 

the discussion of the topic and being able to see what everyone really thinks.”  The 

following student statement addresses one of the largest challenges to the discussion 

forum format and was given as her reasoning for choosing quizzes over the discussion 

forums, “Open forums tend to be like 4 kids spending hours typing and stating all of the 
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information (I am, I'll admit, one of these people), then a few halfhearted attempts to find 

something original to add, then several 2 line long copy and pasted entries.” 

 When asked to specify their general preference between assignments that were 

online and those that were a more traditional paper and pencil format, students, in two 

separate instances, overwhelmingly indicated a preference for online assignments (Figure 

7).  The data was collected using a Likert scale with varying degrees of agree, neutral, 

and disagree options.  The figure combines the agreeable and disagreeable choices 

leaving the no preference option as the neutral choice. 

 

Figure 11.  Student Reactions to Statements on Traditional Versus Online Homework 
Assignments, (N = 50). 
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I prefer online homework like Moodle over traditional homework such as worksheets or book
work.

If it were up to me, I would rather do a worksheet for homework rather than something online.
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INTERPRETATION AND CONCLUSION 

 The survey and interview questions left little room for doubt on my students’ 

preferences for online versus traditional homework and the particular type of online 

assignments they thought best helped them learn.  A disconnect between student 

preference and performance assessments began to become clear as the data was analyzed.  

What students thought was most enjoyable and beneficial to their learning seemed to be 

an integral part of the units experiencing the least amount of growth in understanding.  In 

addition to this disagreement in perceptions, student justifications for electing online 

quizzes as the most enjoyable type of assignment were beginning to carry a mixed 

message of benefit and ease of completion.  It was almost as if laziness and the speed at 

which homework could be completed with minimal effort was the priority in the rating of 

an assignment style’s effectiveness.  Not all data created strife in this manner, and as I 

will demonstrate, much of what I have done with Moodle has been validated with this 

project. 

 The measured gain in understanding for each of the four units was noteworthy 

and obviously more discernible in the units experiencing assignments involving peer 

interaction.  As a person looking at the numbers, I see 33.1% average gain with peer 

interaction and 18.8% gain without it, and I want to immediately say peer interaction is 

the way to go.  In good conscious I cannot do that with much certainty.  As a biology 

teacher, I look at the topics of each unit and realize that no two units in the biology 

curriculum are the same.  My pre-AP students always come to me with varied 

backgrounds, giving them strengths and weaknesses that are diverse and obvious when 

learning certain parts of the biology curriculum.  The units involving peer interaction 
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covered the topics of cell biology and ecology while those with assignments lacking peer 

interaction covered genetics and taxonomy.  Cell biology is not particularly easy, and 

ecology is considerably less difficult for tenth graders to grasp.  In addition to the ease of 

learning ecological concepts, my students came to me with a very weak background in 

cell biology.  This allowed for a great deal of potential growth in understanding, and I 

saw such growth in the Pre and Post-assessment scores of Figure 1 for Unit 2 Cell 

Biology.  Had the Unit 2 Cell Biology Pre-assessment shown an average score nearer the 

other units, the difference between compared sets of units would have been greatly 

reduced making it appear as if the style of assignment on Moodle had little differentiating 

effect on student learning. 

With the second research question being focused on student attitudes toward the 

different styles of Moodle assignments, I thought it important to look more closely at 

how students ranked the different assignments while considering their reasoning behind 

the rankings.  Students ranked quizzes overwhelmingly as their preferred form of Moodle 

assignment (Figure 6).  Open (peer interaction) forums came in at a distant second.  Their 

reasoning for the rankings were mixed between claiming true benefits to learning to the 

assignment simply being easier and quick to complete.  One student justified her choice 

by saying, “I enjoy the quizzes because they are quick. I know that makes me seem like a 

lazy high school student... but in reality that's why I like them.”  This might seem 

discouraging for the confidence deserved by the survey, but for every justification such as 

this, I had a student saying things similar to “I most enjoy the quizzes, because I find 

satisfaction in seeing exactly what I do and do not know so that I may better learn.” 
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 The focus group of twenty students chosen from the original fifty students rated 

Moodle at the extremes of the range presented on the survey.  These students rated 

Moodle as either a system not contributing to their learning or one that seemed to greatly 

contribute to their completion of the biology curriculum.  Sixty percent of the focus 

group ranked Moodle favorably.  After finding an absence of an apparent correlation 

between their course grades and marked ratings of Moodle’s effectiveness (Figure 4), I 

then looked into how the two groups performed between the pre and post-assessments.  

My initial thought was that I would find the group not feeling helped by Moodle to have 

a smaller gain in understanding.  I expected these kids may have pre-assessed higher than 

the pro-Moodle group; as can be seen with the data in Figure 5, this seemed to be the 

case.  Only in the instance of the genetics unit did the group giving Moodle low ratings 

gain a noticeably higher amount between the pre and post-assessments.  Scores from Unit 

2 Cell Biology Pre-assessment indicated that these students started the unit with a 

stronger understanding of the content in comparison to the above 8 group.  This 

explained the smaller gain in understanding by the highly ineffective group during the 

cell biology unit.  Performance by both groups on each of the other three units produced 

no discernible difference between the two groups (Figure 5).   

As I see it, there are several possible interpretations of the data I collected.  The 

first possibility that comes to mind is that the students claiming Moodle contributed little 

to their learning were correct.  Even if these students were right in thinking it contributed 

little to their learning of biology, it could be that those seeing a positive impact on 

learning truly were helped and would have grown less as biology students without this 

tool.  It could be that Moodle was the element leveling the field between these two 
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groups of students.  The information presented in Figure 5 does seem to suggest a fairly 

synchronized gain in understanding from both groups.  Another scenario I entertained 

was that Moodle contributed to both groups of students with only one group being aware 

of its contributions to their learning.  Because both groups equally completed their online 

assignments, I find it difficult to dismiss the possibility of equal contribution to learning 

regardless of student perceptions.  Regardless of which scenario is most accurate, I feel 

student confidence in the benefit of online assignments must be recognized as 

representing a positive influence on learning.  While this study failed to reveal a clear 

benefit for one assignment style over another, it made apparent a clear student preference 

for online learning over more traditional extensions of learning outside of the classroom. 

VALUE 

 This project has unfolded alongside my role in the development of our school’s 

move to a 1 to 1 technology initiative, so I find it difficult to express how important such 

scrutiny of Moodle’s effectiveness has been over the past school year.  As one of the lead 

teachers involved in preparing our faculty to be ready for each student being issued a 

computer, we want a universally available online platform that is vetted and proven to 

work.  While my research here has fallen short of showing a clear mandate for Moodle’s 

effectiveness, it has shown a desire from our students, the customers in this business, for 

receiving part of their education through a digital medium.  Completing this action 

research-based classroom project as part of my MSSE degree has been the perfect way of 

building my confidence in the usefulness of this online learning environment.   

 In addition to the benefits gained for myself and other faculty, my students feel as 

if they have a voice that is respected and considered to be a part of decisions made in the 
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implementation of their education.  Such elements have helped build an atmosphere of 

respect and seriousness toward online learning and the upcoming technology initiative.  

The familiarity I have gained on the different learning tools of Moodle has also translated 

into a stronger ability to meet the needs of diverse learning styles in my students.  

Because of this familiarity, I feel better capable of tailoring assignments for specific 

learning intelligences.  This project has finally allowed me to go beyond the boundaries I 

had unintentionally set for myself in the use of Moodle, and because of this expansion in 

confidence, knowledge, and skills, my students are ultimately the greatest beneficiaries. 

  



28 
 

 

REFERENCES CITED 

Adelstein, D., & Texley, J. (2006). A platform to stand on. The Science Teacher, 73(7), 
30-32. 

 
Agamba, J., & Keengwe, J. (2012). Course management systems integration into course 

instruction .  International Journal of Information and Communication 
Technology Education, 8(2), 72. 

 
Brooks-Young, S. (2008). Got moodle? The free, open source program enjoys great 

appeal among K-12 teachers, as it allows them to get the upper hand on course 
management and assessment .  T H E Journal (Technological Horizons In 
Education), 35(4), 28. 

 
Dickey, D., Stewart, K., & Morehead, S. (2011). Use and effectiveness of online quizzes 

as a study aid for an introduction to animal science laboratory course. North 
American Colleges and Teachers of Agriculture Journal, 55(4), 97. 

 
Fulton, K. (2012).  The flipped classroom: transforming education at Byron High School: 

a Minnesota high school with severe budget constraints enlisted YouTube in its 
successful effort to boost math competency scores .  T H E Journal 
(Technological Horizons In Education), 39(3), 18. 

 
Fulton, K. (2012). Upside down and inside out: Flip your classroom to improve student 

learning. Learning & Leading with Technology, 39(8), 12-17. 
 
Lazakidou, G., & Retalis, S. (2010). Enhancing mathematics learning with the Moodle 

course management system. Computers and Education, 54, 3-13. 
 
Leydon, J., & Turner, S. (2012). Improving geographic literacy among first-year 

undergraduate students: Testing the effectiveness of online quizzes. Journal of 
Geography   , 111(2), 54-66. 

 
MacDuff, G. (2012). Enhancing Mathematics Learning with the Moodle Course 

Management System. Unpublished professional paper, Walden University. 
 
Novo-Corti, I., Varela-Candamio, L., & Ramil-DÃaz, M. (2013). E-learning and face to 

face mixed methodology: Evaluating effectiveness of e-learning and perceived 
satisfaction for a microeconomic course using the Moodle platform. Advanced 
Human-Computer Interaction, 29(2), 410â€“415. 

 
 
 



29 
 

“Russellville High School - Russellville, Arkansas.” GreatSchools - Public and Private 
School Ratings, Reviews and Parent Community. Retrieved October 30, 2013, 
from http://www.greatschools.org/arkansas/russellville/932-Russellville-High-
School/ 

 
Spektor, V., & Wickline, V. (2011). Practice (rather than graded) quizzes, with answers, 

may increase introductory psychology exam performance. Teaching of 
Psychology, 38(2), 98-101. 

  



30 
 

 

 

 

 

 

 

 

 

 

APPENDICES 

  



31 
 
 

 

 

 

 

 

APPENDIX A 
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 1 
Strongly 
disagree 

2 
Disagree 

3 
Somewhat 
disagree 

4 
Undecided 
 

5 
Somewhat 

agree 

6 
Agree 

7 
Strongly 

agree 

MOODLE ASSIGNMENT STYLE SURVEY 

I always complete my homework 
regardless of the assignment type.        

Biology seems to be easy for me to 
learn.        

I take good and thorough (complete) 
notes in this class.        

I prefer online homework like Moodle 
over traditional homework such as 
worksheets or book work. 

       

I enjoy doing the homework that is 
assigned on Moodle regardless of the 
type of assignment. 

       

If it were up to me, I would rather do a 
worksheet for homework rather than 
something online. 

       

When it comes to online work, I prefer 
assignments like quizzes that don’t 
require me to interact with other 
students such as in the discussions. 

       

When it comes to online work, I prefer 
assignments like discussions that have 
some element of interaction between my 
classmates. 

       

One of my highest scoring multiple 
intelligence areas was social 
(interpersonal). 

       

I feel I learn more from the interactive 
assignments rather than those lacking 
interaction. 

       

One of my highest scoring multiple 
intelligence areas was self 
(intrapersonal). 

       

I feel I learn more when I work alone on 
assignments like quizzes or 
question/answer forums. 

       

I have access to a computer with internet 
at home most of them time.        
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MOODLE POLL QUESTION 
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MOODLE OPINION INTERVIEW 

 

1. How do you feel that biology assignments on Moodle have affected the way you 
learn the material being presented in class? 
 

2. On a scale from 1 to 10, how would you rate the effectiveness of the overall 
Moodle experience in helping you learn?  Justify your rating. 
 

3. Which type of Moodle assignment do you most enjoy completing?  Justify your 
choice. 
 

4. Which type of Moodle assignment do you feel best helps you gain a better 
understanding of the course’s content?  Justify your choice. 
 

5. Are there any types of assignments we’ve done rarely that you thought were 
helpful and should be used more often? 
 

6. Do you have any suggestions for using Moodle in ways not seen in this course? 
 

7. When during the week do you usually complete your Moodle assignments? 
 

8. How many times on average would you say you log into Moodle per week? 
 

9. Where are you most often located when you log on to do your Moodle work? 
 

10. Is there anything else you'd like me to know? 
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APPENDIX F 

UNIT 2 CELL BIOLOGY PRE-ASSESSMENT 
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APPENDIX G 

UNIT 3 GENETICS PRE-ASSESSMENT 
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APPENDIX H 

UNIT 5 ECOLOGY PRE-ASSESSMENT 
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APPENDIX I 

UNIT 6 TAXONOMY AND MICROORGANISMS PRE-ASSESSMENT 
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