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ABSTRACT

Class participation is valued by teachers.  Students learn best when they are actively engaged in learning.  Teachers use a variety of methods to encourage class participation.  This paper examines an online system for tracking class participation points, which presents interfaces for students, parents, and teachers.
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 CHAPTER ONE:
BACKGROUND

Introduction

Participation by students in a classroom is universally valued by teachers.  Research supports teachers' popular belief that students learn best who are actively involved in their learning (citation).

Statement of the Problem

This paper examines myCP, a web-based system for tracking individual participation by students over the course of a semester or quarter.  The author developed this system over the course of a summer to provide a convenient system that would allow a teacher to objectively record class participation in a point system and present current points to each student, along with that student's parents, through multiple online channels.

Purpose of the Project

Several measures of student success (parent involvement, student engagement, student performance) will be tested as indicators of the effectiveness of myCP, which will be implemented at the beginning of the semester. 

Significance of the Project

Online tracking of class participation provides accountability and motivation for students.  Class participation managed through a system that is viewable 24x7 is seen as concrete, objective, and malleable.  The student feels in control, rather than without hope, and can take responsibility for this component of his grade.  

Limitations

During the development of the project, a number of limitations were noted. These limitations are the following

Definition of Terms

The following terms are defined as they apply to the project.

 CHAPTER TWO:
REVIEW OF THE LITERATURE

Introduction

Teachers speak of class participation in glowing terms with colleagues and constituents, and plan for maximizing it each day and throughout the year, and make it a required part of a grade.  However, a review of the literature reveals different interpretations of the term.  A good starting point for any discussion of class participation, then, might be to define it and to place it in a broader context of learning in general.  

What is Class Participation?

On the surface, the meaning of class participation is obvious.  Some researchers consider it obvious enough that they leave it undefined, and the act of hand-raising becomes an implicit sign that participation is occurring (Hartley et al., 1998) and (Education Digest, 2007).

Engagement

The authors of “The role of engagement in inspiring teaching and learning” (Bryson & Hand, 2007) discuss “engagement,” which they define as “the interaction of the student with the learning environment.”  They list several ways that engagement is measured in the literature (e.g., “to self-report about ‘mental’ activities involved with learning such as memorising and analysing”) and what have emerged in the literature as different levels of engagement.  The deepest level is one that “emphasises the relationship between the perception and experience of the student, and how they make sense of that, and their engagement with education—a dynamic and constantly reconstructed relationship.”

Is engagement the same as participation?  No, in fact what we often think of as class participation (e.g., hand-raising, following directions, helping peers) can be seen as merely one aspect of engagement (Buhs et al., 2006).  A simple definition of class participation was provided in the paper from a recent large Australian study:  “I get involved in things we do in class” (Martin, 2007).

Value of Class Participation

Why do we value class participation?  Is it a habit?  Something that “seems good” but which we actually know little about?  The author of “The 'Why?' of Class Participation” (Jones 2008) discusses this. He analyzes different classroom exercises, such as Think-Pair-Share, and locates them on a two-dimensional matrix, using two  criteria – high-level vs. low-level thinking and proportion of students actually involved in the activity.  Jones finds a positive correlation between high-level thinking and active learning.

Likewise, the authors of a Portuguese study found a dramatic increase in academic performance (along with self-reported feelings of achievement and socialization) after implementation of a radical new curriculum, stressing collaborative projects, universal inclusion of all students, and respect for cultural diversity (which in turn encouraged discussion among peers in all phases of classwork) (César and Oliveira, 2005).

The authors of a study regarding motivation and school-athletics participation concluded that “what people want out of physical activity participation is related to who they are in a psychological sense.”  After measuring students' metamotivational states, they claim that knowing about an individual's psychology “would provide a framework for appreciating that person’s expressed reasons for activity participation and could help the practitioner in guiding him or her” (Sit & Lindner, 2006).

Encouraging Class Participation

Teachers who value class participation naturally want to encourage it.  What systems have they built to do so?  Since it's perceived as crucial to student learning, how are we maximizing classroom participation?

A popular method for encouraging class participation and other on-task behavior is the so-called “token economy,” a system linking desired behaviors with points which can be redeemed for rewards such as pencils, stickers, or free time (Dugan, 2006). Butera et. al. have studied a variant on the traditional token economy, supplemented with a reflective journal to help students recognize what disruptive behaviors they are engaging in (2008).

In their summary of the requirements and problems of grading class participation, Bean and Peterson recognize that some scholars advise against including class participation in students' grades (due to subjectivity, unfairness to shy students, and several other factors), and then they defend the practice on the grounds that “grading class participation can send positive signals to students about the kind of learning and thinking an instructor values, such as growth in critical thinking, active learning, development of listening and speaking skills needed for career success, and the ability to join a discipline’s conversation” (Bean & Peterson, 1998).  They go on to describe three prototypes of a participatory classroom:

1. Instructor-facilitated whole-class discussion, in which most of the conversation should be between students directly;

2. “Cold-calling,” in which the instructor asks the class a question, and then randomly calls on individuals for answers;

3. Collaborative learning, in which teams work on problems posed by the teacher, and then share and discuss their findings in a whole-class session.

Outside of the teacher-student and classroom-student relationships, many teachers and researchers are examining the role of parent participation in student success.  Popular wisdom assumes a correlation between student engagement and parent participation, from both a discipline standpoint – “you did what in class today?!” – as well as a more organic standpoint, where the student perceives the value of education by recognizing that his or her parents choose to be involved in it.  Some educators are actively encouraging participation by parents, especially fathers, who have traditionally been less involved than mothers.  In “Engaging Modern Dads in Schools,” John Badalament discusses the issues of participation by fathers – who can sometimes feel unwelcome, for example, in a traditionally “feminine” school environment – and describes methods that educators can use to establish and promote “dads' clubs” on campus (Badalament, 2008). 

In addition to clubs, other educators have discovered creative ways to get parents involved in their children's curriculum.  Math teachers in Akron, OH, are working with local family destinations, such as the zoo and the minor-league baseball park, to plant educational activities in menus and other literature (Fawcett, G., Shannon-Smith, E., 2007).  The authors say, “We are sending a message to those who have bought into the belief that math is hard and that not everyone can do it.”

Motivation Provides the Direction and Intensity of Behavior

In “Motivation: the Mainspring and Gyroscope of Learning” (1970), Jack Frymier summarizes motivation simply: “Motivation gives both direction and intensity to behavior.”  He describes motivation as a two-dimensional characteristic of a living organism; like a vector in science or mathematics, motivation has direction (“toward what goal is the organism directed?”) and intensity (“how motivated is the organism to reach that goal?”)  He asserts that, much like intelligence, you cannot directly measure a student's direction or intensity of motivation, but you can theoretically infer these characteristics through indirect measurement.  Frymier claims that measurement and analysis of motivation has taken a back seat to intelligence: “IQ scores appear to be exact, while other variables such as motivation or personality or cognitive style seem slippery and difficult to pin down with precision.”

Many researchers have been interested in studying motivation as a concept which can be used to fill in the gaps between cognition and academic success (Entwistle et al., 1974). Teachers recognize the crucial role motivation plays in student learning; however, most teachers have not been trained in student motivation and so commonly make informal guesses about what motivates their class as a whole or select individuals within a class (Middleton, 1995).

Motivation is a particularly crucial issue for the secondary mathematics teacher, since student interest in mathematics generally drops off from elementary school to middle school.  One of the most important findings about mathematics motivation is that “students' perceptions of success in mathematics are highly influential in forming their motivational attitudes” (Middleton et al., 1999).

Usefulness of Extrinsic Rewards

As mentioned, many teachers develop token economies for their classrooms that are meant to provide guidance and, more importantly, motivation for students to engage in productive behavior.  On the surface, this would appear to be a win-win situation for students and teachers; however, researchers disagree on the usefulness of extrinsic rewards as motivational tools in the classroom.   “Gold stars, best-student awards, honor rolls, pizzas for reading, and other reward-focused incentive systems have long been part of the currency of schools. ... [A] few commentators have questioned their widespread use” (Deci et al., 2001).

In his review of the existing research of the time, Bates described the doubts this way: “[The] fear is that the supplying of the student with extrinsic incentives for learning may be an artificial procedure, unlikely to be paralleled outside the classroom, which may ultimately undermine the inherent human desire to learn for the sake of learning” (1979). 

Deci, Bates, and a host of other researchers have engaged in a decades-long battle to identify the value – positive or negative – of extrinsic motivators. Danner et al controlled for age, sex, level of interest in the skills to be learned, and cognitive ability in an experiment designed to measure the effect of extrinsic reweards, including praise, on intrinsic motivation.  They found that “rewards had little effect on intrinsic motivation among children whose motivation was initially low and decreased it among children whose motivation was initially high” (1981).

Diffusion of Innovation


The computer program being studied in this paper can only succeed if it's used by all three constituents in education: teachers, parents, and students.  Likewise, on another level, the program can only succeed if it can grow and reach enough users to warrant ongoing development and support. Analyzing the process of how, why, and at what rate new ideas and technology spread through cultures is the study of “diffusion of innovation.”


Software developers have adopted a number of popular and well-known strategies to reach the widest audience.  Unsurprisingly, many of these strategies are supported by the diffusion of innovation literature.  Software companies give out trial versions of their products, or offer fully-functional versions for a trial period, in order to get it onto as many desktops as possible.  This can be understood as an effort to leverage people's willingness to imitate others, widely recognized as a deeply ingrained human trait.  “The propensity to imitate is presumably an evolutionary adaptation that has promoted survival over thousands of generations by allowing individuals to take advantage of the hard-won information of others” (Bikhchandani et al., 1998).


The commercial realm and other free-market settings may provide valid answers for some questions regarding adoption of software in an educational setting. However, the match is not perfect.  An obvious example is the fundamental choice of what software to install: although many users of computer software outside education (such as those who are self-employed or who are using software at home) have complete control of their own desktops, most districts in the United States enforce strict limits on what their users can do, especially regarding software installation. (??citation) Likewise, access to Internet resources is usually restricted by school districts. (??citation)


Zhao and Frank use the extended metaphor of the introduction of zebra mussels in the Great Lakes to understand technology use in schools (2003).  According to their metaphor, “(a) Schools are ecosystems; (b) computer uses are living species; (c) teachers are members of a keystone species [that is, they influence other species significantly beyond their numbers]; and (d) external educational innovations are invasions of exotic species.”  By establishing this model as a framework, Zhao and Frank are able to apply ecological constructs to analyze computer use in schools.  Teachers “exert pressure,” for example, on one another and thereby co-evolve.  In other words, the researchers claim, the spread of technology (the “invasive species”) in schools is greatly encouraged by informal relationships (shared play time and casual conversations are specifically recommended) among teachers.


One advantage a producer of educational software has is that teachers are a partially captive audience; that is, many of their decisions (including adoption of software along with other technology) are in the hands of their administration and their districts.  So, a software producer who wants to convince teachers to incorporate his software can market to districts.  Mintrom studied diffusion of innovation in government agendas and determined that “policy entrepreneurs” (lobbyists) can be effective tools for policy innovation (1997).

Summary

The literature important to the project was presented in Chapter Two. 

 CHAPTER THREE:
PROJECT DESIGN PROCESSES

Introduction

Chapter Three documents the steps used in developing the project.

Analysis

Unengaged students are a challenge for all teachers.  Unless a teacher is successful standing at a lectern, spouting wisdom into eager receptacles who take notes and regurgitate facts weeks later, he or she is interested in engaging students in the material through participation.  What this participation looks like varies with each teacher.  To some it's silent raised hands, while to others it's argument amongst students regarding details of the current material.

The author of this study, a secondary-school teacher of mathematics, determined that lack of class participation led to lack of learning: students were not learning, the direct cause being uninvolvement along with an the indirect cause of distraction by other uninvolved students.  The author felt that documenting class participation – to share with parents and students in a quantitative form – was necessary; however, doing so using traditional methods such as progress boards or tick marks on rosters required inordinate amounts of time. Given the ubiquity of the Internet and web browsers at home, at public stations (such as public libraries, Internet cafes, airports, and elsewhere), at work, and at school, an online system to track and report class participation seemed an obvious solution.

An online system for tracking and reporting class participation of individual students should include the following crucial features:

24x7 availability from anywhere on the Internet, to users of any connection speed, operating system, or web browser;

An easy-to-use interface for teachers of any level of technical sophistication;

Automated sign-up process to speed spread of the use of the system to as many users (teachers, students and parents) as possible;

Automated user-controlled password maintenance;

Support for non-web interfaces, such as for PDAs or other connected hardware;

Support for non-traditional web interfaces, such as Google Gadgets, Yahoo Widgets, and Pageflakes Flakes;

Limited student and parent access, to protect private data;

One way to measure the success of this online system is by number of users.  There are three types of users for a system like this: teachers who adopt the system, students whose participation is being measured, and the parents of those students.  Initially, the system will be used by one teacher only, and the students and parents of that teacher will be automatically selected as users.  A more practical measure of success, then, is the self-reported effect on student motivation.  The study will include a survey at the beginning and another at the end, with the goal of measuring the effect the online system has on class participation.

Design

The product is a simple database-driven system with a series of web interfaces for maintenance and reporting of class participation points. Teachers can sign up for a free account with email validation.  On creation of a teacher account, a unique site ID is assigned; teachers keep this for the user of their constituents (parents and students).

Once a teacher account is created, each teacher logs in to configure his or her profile (contact info, school, classes, etc.) and class rosters, mapping student names to student IDs.  The teacher also indicates a default point value, which will be filled in for each student-points field left blank.  Then, each day, the teacher enters student participation points and optional comments.

Students use their teacher's site ID and their own student Ids to look up their class participation points for any selected day.  There is no validation other than this.  (This is the level of privacy expected in the classroom, where current scores are typically posted for public viewing, with students identified only by school ID.)

Development

The system was developed by the author over the course of two months.  The database is a mySQL system on a commercial web-hosting site, a Unix server.  An open-source template was used for the graphic design, selected for simplicity and cross-browser compatibility.

An iGoogle “gadget” was developed to provide a mini-interface for reporting only.  This took approximately twice as much time as the tasks of developing the web system itself.  Gadgets are Javascript/HTML applets which occupy a small part of a web page and can be used for a variety of applications, including Wikipedia lookups, word of the day, etc.  The gadget allows a student to enter identifying information (optionally saved as defaults for subsequent visits) and see the day's participation points and comments, along with related information, such as student name, class name,  class point average, and homework.  The gadget actively checks the status of the central database and has three indicator lights which reflect this status.

An inexpensive commercial Palm OS application was tested before classes began for easy tracking of class participation points.  A small matrix of student names is displayed on the PDA screen for each class; by tapping a name, the point count associated with that student is incremented.  The author developed a set of scripts to automate moving data from the PDA to the online database.  This allows the teacher to maintain class-participation points in real time and then upload them at the end of each class or during prep time.

Implementation

Since this is a prototype system on the development server, there were no technical implementation steps beyond development itself.  A key part of implementation is the publication and promotion of the system.  This was done through notices during lessons, signs posted in the classroom, and little printed strips of paper to give out to students, parents, and other teachers, all including the URL of the site.  Students were reminded regularly of the site's existence and the importance of the data.  (Class participation was 10% of the grade in all of the author's classes.)

Evaluation

The system had a reliability of about 99.9%, dependent  only on the availability of the web server.  Maintaining points through the PDA interface turned out to be too complicated to use in real-time; additionally, there is no way through the Palm OS application to include comments.  For this teacher, it made more sense to track participation on the day's paper attendance form and then enter each day's data in the system at the end of the day.  With the default-points feature of the system, on good days it took only five minutes to transcribe all points and comments for five classes in five minutes. 

More importantly, there is no simple way in version 1.0 of the myCP system to make simple text-only printed reports.  Subsequent versions of the system will include a Print option for students and parents, which will allow filtering by date, as well as a teacher's Print option, with filtering by date, class, and student.

Summary

 CHAPTER FOUR:
CONCLUSIONS AND RECOMMENDATIONS

Introduction

Included in Chapter Four was a presentation of the conclusions gleamed as a result of completing the project. Further, the recommendations extracted from the project are presented. Lastly, the Chapter concludes with a summary

Conclusions

The conclusions extracted from the project follows.

Recommendations

The recommendations resulting from the project follows.

Summary

Chapter Five reviewed the conclusions extracted from the project. Lastly, the recommendations derived from the project were presented.
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