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As I think about the classes I have observed lately, I try to take a critical learner’s point of view, which demands reflection on my own high school years. One memorable class was my 12th grade government class.  The class was very structured; we sat in straight rows and listened to lectures. The thing I remember most about that class was that biology was directly before government class.  Now that class I remember.  I have vivid memories of doing experiments, dissecting specimens, sitting around tables discussing topics together, laughing with the teacher and feeding the classroom fish.  I think of this as I observe now; I was witness to a class in which the students had made bridges out of toothpicks and glue and it was the day to test them. After having worked for nine weeks on their bridges, I thought that they would feel some excitement or anticipation about testing the strength of their bridge. Will it crack or crumble? Instead, I saw students turned around in their desks, taking part in personal conversations, reading novels or even sleeping.  It reminded me of my government class and not biology.

I am very interested in the way these classes differ.  The classes with rather limited engagement and often little retention had one major thing in common: students worked alone.  The more effective classrooms centered around working together, discussions, debating and relying on one another to get the work done.   As a result of my reflections, I have developed an interest in collaborative work and the effect that it has on the students’ achievement. A science classroom can be very engaging and one way to develop this is through the use of collaborative study.

Learning is much more than remembering facts and figures.  It involves the student as a whole.  One cannot be just a science student in a science classroom because there are many other aspects to every individual.  My attempt, through the use of collaborative study, is to promote the use of varying skills and interests that are present in any classroom for the advancement of the class as a whole.  For most students, it seems that working in groups is more fun and more desirable. A major goal of any good teacher should not be to just pass standardized exams, but to provide students with meaningful knowledge that they will carry with them for the rest of their lives. Collaboration can be a key to accomplishing this. 
I believe that collaborative learning opportunities help to create a sense of classroom community and accountability. The students learn to rely on one another to complete the assignments, which creates that sense of community that is desirable for quality learning. Collaborative work has been shown to increase social skills for students and particularly for students with mild disabilities (Gut & Safran, 2002).  Gut and Safran also state that the method can help to increase the acceptance of students with disabilities.  This is consistent with the findings of Matthews and Sweeney (1997) who found improvements in the way students related to others.  In the modern classroom where inclusion of students with disabilities is commonplace, this finding is especially important. Learning to interact with peers in a thoughtful way is a necessary life skill and promotes the positive community environment that I aim to develop in my classroom. 
It is also important to gauge the feelings of the students. Mueller and Fleming (2001) questioned students via a survey and found that most students reported improvements in learning and knowledge as well as how to apply the knowledge practically when they were able to work collaboratively.  They also noted that learning was linked to how well they enjoyed the project and that a ‘hands-on’ opportunity made the experience better. 

Collaborative study also gives students a much-needed opportunity to develop social skills that are so very important to proper development.  It was found that collaborative study is viewed by students as a way to exchange ideas, promote understanding, increase communication skills, and increase understanding of diversity within the group (Matthews & Sweeney, 1997).  This is a very powerful insight on the part of the students and emphasizes once again the importance of collaborative work. 
Collaborative learning also addresses issues of social justice. It has been stated that, “individual differences should be considered when designing or analyzing the classroom” (Hogan, 1998, p. 23).  Students perceive their ability, interest in the subject, and self-efficacy in a subject differently based on their individual frameworks (Hogan).  This view of their learning affects the way in which the students participate in collaborative work, and a teacher must be aware of this and accommodate accordingly to create a productive environment in the classroom (Hogan). For this reason, it is important to get to know the student body who will be participating in the collaborative work.  Having this knowledge will allow the individual selecting groups to take into account the diversity of students in ability, interest, and self-efficacy in an attempt to produce groups with a variety of skills, encouraging depth and range of resources. 
Through discussions and group work, students will engage one another throughout the year and will learn about differences as well as similarities that they share. Developing this community within the classroom will give the students a framework on which to base a positive community development outside of school as well.  In addition to a place where students gain knowledge and basic school skills, I feel that school can be a place where they can develop interpersonal and social skills that will help them in the future. 
Because this study will be taking place in an urban community, it is important to review the ways in which the method affects minority students.  Many students, especially students of color, are more likely to do better in group settings than when they must work individually (Vaughn, 2002).  Cooperative learning is generally the learning preference for students of color, and setting up a classroom culture that is more in-line with the students’ own culture and learning preferences would increase achievement (Vaughan).  Samaha and DeLisi focused on disadvantaged youth and found that all of the groups studied increased their achievement (as was determined by test scores) during the phase of the study utilizing collaborative groups (2000). Since the learning preference of the students in question is stated in the literature to involve collaboration, then it should be determined if this is true for this particular group as they are of a similar demographic.

In light of the current research and my recent observations, three questions come to mind, which I aim to address in this study. First, is the use of collaborative study an effective teaching method for this sample? Just as it is important to note the effectiveness of certain interventions with groups of students discussed in the literature, it is equally important to determine the effectiveness of such an intervention with any particular group of students. Every different demographic has different circumstances and experiences that can effect their response to an instructional method. It is my goal to determine if this method is appropriate for this group of students. Second, how are students’ attitudes and achievement related to collaboration? It is important to determine the way the students feel about the subject and method in order to make appropriate determinations regarding its effectiveness. Finally, how does achievement for urban high school females compare between collaborative and individual experiences? The female demographic has historically been seen as deficient in math and science skills but high in social skills. Even though this attitude has been changing, it is still of personal interest to me. It is my goal to determine if the utilization of social atmospheres in science learning settings helps to increase the achievement of female students. 

Methodology

Sample 


For this study, the participants were urban high school students from a major midwestern city studying Earth and Space Science.  The sample consisted of one 11th and 12th grade class; one hundred percent of the students were African American. For the control group, the students were set up against themselves. They first experienced a more traditional lesson format for approximately one 2-week unit and were then introduced to the intervention, which they experienced for one 2-week unit. I examined changes in achievement using pre- and posttest concept maps as assessments and changes in attitude using pre-and post surveys.  The assessments were examined over time as well as between control and intervention periods. The intervention chosen was collaborative learning, which is defined as “three or more children who were working together [to complete] a common group task” (Gilles, 2003, p. 139).  Groups were chosen through a random process or seating arrangements. The intention was to determine the effectiveness of collaborative work versus a more traditional style of learning in which the students participate in individual work only. 
It was also the intent to look at how female students differ in achievement and preference based on instructional method. Females, historically, are considered to have lower skills than males in math and science with higher levels of social skills. I intended to determine if utilizing the social and cooperative skills of females in the learning of science would increase their achievement levels. 

Procedure

The students were required to complete a concept map about the main idea of the unit’s topic both prior to and after completing the units.  A concept map is a graphical representation of knowledge displayed in a web or map format. It can be very loose, essentially a blank page, or very structured, perhaps a completed map with blanks that must be filled in. The concept map format that the students in this study were required to follow began as a single node (an oval with the main idea typed inside) on an otherwise blank sheet of paper. They were then asked to think of as many different subtopics related to that main idea and connect them to the main node (and/or other subtopic nodes) using lines with appropriate linking words written on them to show their reasoning behind the connection. The concept maps were completed individually.  The concept maps were used as a pretest and posttest, and they were required to complete it for units where the intervention of collaborative groups was utilized and in units where no collaboration was implemented.  The number of correct concepts and connections between concepts prior to the unit study and after the unit study was used as data to determine the level of understanding gained by the students in each situation. 
In order to determine the way in which students felt about working collaboratively versus working individually, a second form of data collection was used.  The students completed a survey prior to and after the intervention which gauged their feelings about their experiences in both situations and how or if they changed over the course of the study (Appendix A).
Pilot Study

A pilot study was administered to gauge the effectiveness of the procedure and to introduce the students to the assessment measures. The pilot study consisted of a one-unit implementation period. The students were given a pretest concept map and survey to complete and, after the implementation of collaborative work, a posttest concept map and survey. The concept maps were examined for changes in the number of concepts and in the number of connections made between concepts. The surveys were examined for changes in attitude about the subject and working collaboratively. 
It was found that males performed better than females on concept map testing with 61.5% of the participating males showing increases in the number of concepts and connecting lines. Females showed an increase of only 42.8% in the same area. This is shown in Tables 1 and 2. It was, however, found that females showed an increase in their interest in the subject after the unit of instruction while the males showed no change in their interest.  Both groups of students showed less positive feelings about collaborative work in general after the implementation.

	Female Concept Map Performance

	NODES
	no. of 
students
	% of students

	IMPROVED
	3
	42.80%

	DECLINED
	2
	28.60%

	MAINTAINED
	2
	28.60%

	
	
	

	LINES
	
	

	IMPROVED
	3
	42.80%

	DECLINED
	3
	42.80%

	MAINTAINED
	1
	14.40%


Table 1
	Male Concept Map Performance

	NODES
	no. of 
students
	% of students

	IMPROVED
	8
	61.50%

	DECLINED
	4
	30.70%

	MAINTAINED
	1
	7.70%

	
	
	

	LINES
	
	

	IMPROVED
	8
	61.50%

	DECLINED
	4
	30.70%

	MAINTAINED
	1
	7.70%


Table 2

It was not determined if the level of familiarity with the teaching method or assessment procedures was the cause for the low performance and attitude or if it was due to some other factors. During the pilot study there were some circumstances that could have affected the performance of the students. One problem that occurred was the selection of groups. This was done in a random fashion and some students expressed verbally that they would have liked the experience better if they had the ability to choose partners. Another continuing problem during the pilot study was a high rate of absenteeism. This caused a problem for students who had good attendance and whose partners did not. This group of students had extra work to complete to make up for their absent partner which made them unhappy. Those students who came in and out of class irregularly could not follow the group’s plans well and were somewhat excluded. Assigning groups and maintaining groups was difficult due to the high absenteeism. Another issue that arose late in the study was the timing of the assessments. The final assessment was introduced to the students the day before a vacation. There were many students absent and the ones who were present did not seem to take the assessment seriously. The students were very excited about vacation and this seemed to prove a strong distraction. All of these issues need to be addressed in the final study. 

Final Study

The final study took place over approximately one month. During that time two units were covered. The topic of the control unit, during which the students completed work individually, was minerals. The topic of the experimental unit, during which the students completed work in groups, was rocks. Because of absences, suspensions and a changing student body, only seventeen out of forty-two students were present to complete all four concept maps and all three surveys. I chose to examine only these students in order to make more definite comparisons between testing periods and to track specific students’ changes over time. 

Findings

Control Unit – Concept Map Testing

After examining the data gathered from the concept maps during the control unit findings were considered (see Tables 3 and 4). During this unit the students worked individually. 90% of males showed an increase in the number of concepts and 80% showed an increase in the number of connecting nodes on the concept map testing. Females showed an 85.7% increase in the numbers of concepts and connecting lines. Males and females both gained knowledge of the subject over the course of the unit. In both groups, only one student showed a decrease in the number of concepts or lines. 
	Female Concept Map Performance – Control Unit

	NODES
	no. of students
	% of students

	IMPROVED
	6
	86%

	DECLINED
	1
	14%

	MAINTAINED
	0
	0%

	
	
	

	LINES
	
	

	IMPROVED
	6
	86%

	DECLINED
	1
	14%

	MAINTAINED
	0
	0%


Table 3
	Male Concept Map Performance – Control Unit

	NODES
	no. of students
	% of students

	IMPROVED
	8
	80%

	DECLINED
	1
	10%

	MAINTAINED
	1
	10%

	
	
	

	LINES
	
	

	IMPROVED
	9
	90%

	DECLINED
	1
	10%

	MAINTAINED
	0
	0%


Table 4

Experimental Unit – Concept Map Testing

After examining the data gathered from the concept maps during the experimental unit, it was found that 60% of males showed an increase in the number of concepts and in the number of connecting nodes. Females showed an 85.7% increase in the numbers of concepts and only 57.1% increase in the number of connecting lines. The males and females both gained knowledge of the subject over the course of the unit but at a lower rate than during the control unit. The figures are outlined in Tables 5 and 6.
	Female Concept Map Performance – Experimental Unit

	NODES
	no. of 
students
	% of students

	IMPROVED
	6
	85.7%

	DECLINED
	1
	14.3%

	MAINTAINED
	0
	0%

	
	
	

	LINES
	
	

	IMPROVED
	4
	57.1%

	DECLINED
	2
	28.6%

	MAINTAINED
	1
	14.3%


Table 5
	Male Concept Map Performance – Experimental Unit

	NODES
	no. of 
students
	% of students

	IMPROVED
	6
	60%

	DECLINED
	2
	20%

	MAINTAINED
	2
	20%

	
	
	

	LINES
	
	

	IMPROVED
	6
	60%

	DECLINED
	3
	30%

	MAINTAINED
	1
	10%


                                                           Table 6

Comparisons – Concept Map Testing

When each student was examined for his or her own personal gains or losses in concept map testing, some interesting information emerged. Even though the males and females both showed gains, it is also important to look at how much they gained. For males, 50% of the individuals actually performed worse with the intervention than with traditional instruction. 40% of males showed gains, but the gains were not as high as they had shown with traditional instruction. Only 10% of the males showed an increase in achievement after the intervention. 
For females, the data showed a similar situation. 28.6% of females performed worse after the intervention than they had with traditional instruction. 57.1% showed gains, but the gains were not as high as they had shown with traditional instruction. Only 14.3% of the females showed in increase in achievement after the intervention. Again, this amounted to only one student out of seven. This is displayed in the Table 7.

	Female Concept Map Performance

	STUDENT
	Pretest 

Control 

no. of lines
	Posttest 

Control

no. of lines
	Pretest 

Control 

no. of concepts
	Posttest 

Control

no. of concepts

	F1
	0
	4
	0
	8

	F2
	4
	8
	4
	10

	F3
	3
	6
	3
	6

	F4
	2
	6
	2
	7

	F5
	3
	6
	3
	9

	F6
	2
	1
	2
	1

	F7
	4
	8
	6
	10

	STUDENT
	Pretest Experimental 

no. of lines
	Posttest Experimental

no. of lines
	Pretest Experimental 

no. of concepts
	Posttest Experimental

no. of concepts

	F1
	3
	5
	5
	11

	F2
	4
	7
	4
	7

	F3
	7
	4
	7
	6

	F4
	4
	3
	5
	6

	F5
	5
	6
	6
	12

	F6
	0
	8
	0
	8

	F7
	7
	7
	7
	10


Table 7


Control Unit – Attitude Surveys

After examining the surveys taken to asses the attitude of the research participants, it was found that males showed a 40% increase in positive interest gain in the subject of rocks and minerals, 20% showed a decrease in interest and 40% showed no change in their attitude. Regarding their attitude about working collaboratively, 40% showed an increase in positive feelings and 40% showed in increase in negative feelings, while 20% showed no change in attitude. 

Females showed a 71.4% increase in positive interest gain in the subject area, 14.3% showed a decrease in interest and 14.3% showed no change in attitude. Regarding their attitude about working collaboratively, 14.3% showed an increase in positive feelings and 57.1% showed an increase in negative feelings, while 28.6% showed no change in attitude.

Experimental Unit – Attitude Surveys

Males showed a 30% increase in positive interest in the subject of rocks and minerals, 40% showed a decrease in interest and 30% showed no change in their attitude. Regarding their attitude about working collaboratively, 40% showed an increase in positive feelings and 50% showed in increase in negative feelings while 10% showed no change in attitude. 


Females showed a 28.6% increase in positive interest gain in the subject area, 28.6% showed a decrease in interest and 42.9% showed no change in attitude. Regarding their attitude about working collaboratively, 28.6 % showed an increase in positive feelings and 57.1% showed an increase in negative feelings while 14.3% showed no change in attitude. 
This data is outlined in Tables 8 and 9.

	MALES - PRE TO MID DIFFERENCES

	STUDENT
	SUM OF POSITIVE INTEREST IN SUBJECT
	SUM OF NEGATIVE INTEREST IN SUBJECT
	SUM OF POSITIVE INTEREST IN GROUPS
	SUM OF NEGATIVE INTEREST IN GROUPS

	M1
	0
	1
	4
	-1

	M2
	0
	0
	-4
	-2

	M3
	0
	1
	-5
	6

	M4
	0
	0
	0
	0

	M5
	0
	0
	-1
	-1

	M6
	1
	1
	-1
	-2

	M7
	0
	-1
	-3
	-2

	M8
	1
	0
	2
	-4

	M9
	1
	0
	-2
	-4

	M10
	1
	0
	1
	2

	
	
	
	
	


	MALES - MID TO POST DIFF

	STUDENT
	SUM OF POSITIVE INTEREST IN SUBJECT
	SUM OF NEGATIVE INTEREST IN SUBJECT
	SUM OF POSITIVE INTEREST IN GROUPS
	SUM OF NEGATIVE INTEREST IN GROUPS

	M1
	0
	-1
	-5
	2

	M2
	0
	0
	1
	1

	M3
	-1
	-1
	5
	-4

	M4
	0
	0
	-1
	-2

	M5
	-1
	0
	1
	3

	M6
	0
	-1
	1
	3

	M7
	3
	0
	-4
	1

	M8
	-1
	0
	-1
	0

	M9
	0
	1
	1
	0

	M10
	-1
	0
	2
	-1


Table 8


	FEMALES - PRE TO MID DIFFERENCES

	STUDENT
	SUM OF POSITIVE INTEREST IN SUBJECT
	SUM OF NEGATIVE INTEREST IN SUBJECT
	SUM OF POSITIVE INTEREST IN GROUPS
	SUM OF NEGATIVE INTEREST IN GROUPS

	F1
	1
	0
	2
	-2

	F2
	1
	0
	-2
	0

	F3
	0
	-1
	0
	1

	F4
	1
	0
	-2
	0

	F5
	-1
	-1
	-3
	-1

	F6
	-2
	-1
	9
	0

	F7
	0
	-3
	5
	-5

	FEMALES - MID TO POST DIFFERENCES

	STUDENT
	SUM OF POSITIVE INTEREST IN SUBJECT
	SUM OF NEGATIVE INTEREST IN SUBJECT
	SUM OF POSITIVE INTEREST IN GROUPS
	SUM OF NEGATIVE INTEREST IN GROUPS

	F1
	0
	0
	0
	-2

	F2
	0
	0
	-1
	0

	F3
	0
	0
	0
	1

	F4
	0
	1
	0
	1

	F5
	2
	1
	4
	-4

	F6
	2
	0
	1
	0

	F7
	2
	3
	3
	2


Table 9
Discussion

The students participating in this study, both male and female, showed lower achievement rates overall on concept map testing after the intervention. With 41.2% of the total number of students performing worse outright than with traditional instruction, and 47.1% showing lower achievement levels during the intervention period, the vast majority of the students were not successful with the intervention method. Attitudes about the intervention were also low for both males and females with a total of 53.4% of the students showing a higher level of negative feelings about collaborative work after the intervention period. 

The females did seem to perform slightly higher than the males during the intervention. Only 28.6% of the females tested worse on the concept map testing as compared to 50% of the males. But, considering the overall lower level of achievement, I feel that this may be considered somewhat irrelevant. Even if the females did better than the males on concept map testing after the intervention, they still performed at a lower level compared to their previous experiences. The goal of any good teacher should be to develop a situation in which the students can perform at their highest level and, for these students; this was not an appropriate situation.

It appears, through the evaluation of this data, that this intervention of collaborative work is not an effective method of instruction for this particular group of students. The cause of the low performance level during collaborative work was not determined. Perhaps the students, who had expressed verbally that they had little experience with group work, were not prepared enough to succeed in this situation. The concept maps and surveys were introduced to the students in advance, as was one unit incorporating group work. This introduction may have been sufficient for the students to gain an understanding of the assessment measures but insufficient for them to develop the skills they needed to really perform well in a group environment. I would speculate that creating the willingness, openness, and respect required to work well with other people takes more time to develop than I was able to provide. The timeline of this project was rather brief at only four weeks in length. Perhaps involving more introductory time and/or repeating the process a number of times to both give the students more time and experience to be acclimated to the assessments and process of collaborative work and to also gather more data would have resulted in different findings. 

It is also important to note that the sample size was incredibly small. A total of seventeen students participated in the study completely, which is less than half of the students enrolled in the class. The small size, as well as the reasons for the small size, can compound the difficulties in assessing the true achievement and attitude of this group of students. Many students had serial attendance problems due to personal reasons unknown to me and due to suspensions. There were also some students who either left the school or came to the school in the middle of the study. The district in which the school is located is one that practices open enrollment and a revolving student body is rather common. 

The group selection process was also an area that could have caused a less than expected achievement level for this group. The groups were selected based on seating arrangements and/or random processes and not on achievement level or ability level. This may have resulted in homogenous groups, which tend to be less effective (Samaha & DeLisi, 2000). Also, there may have been groups that were single-gender female or gender exception (having only 1 member of either gender in the group) (Sormunen-Jones, Chalupa, and Charles, 2000), both of which have been found to be less effective than a more evenly mixed group based on gender. Predetermining groups would have been a good way to reduce this effect but proved difficult due to the high absence rate.

Conclusions 

Developing quality skills promoted by cooperation involves a shift in the paradigm that many school children have regarding classroom culture. There is often a large emphasis on point, grades, and competition and less of an emphasis on community, cooperation, and a high quality of learning. This shift may prove very difficult to produce, especially with students of the age that participated in this study. If the students have been experiencing school in a grade-based and competitive atmosphere for their entire school career it could add up to 11 or 12 years of this indoctrination. I would suggest beginning cooperative work at as young an age as possible to produce students with the skill of cooperation that will follow them into the workplace and beyond.
Appendix A: Student Survey Example.

[image: image1.jpg]Miss Dorsey’s Research Survey

Answer the following questions honestly by circling the word that
best matches the way you feel about the statement.

Only circle ONE response

1 I generally enjoy working | Strongly Agree “Disagree | Strongly
alone on projects. Agree . - ~ | Disagree
2 | I generally enjoy working in | Strongly [ Agree Disagree Strongly
groups on assignments. Agree — Disagree
3 If I do work in groupsI |  Strongly Agree ("Disagree Strongly
prefer to be with my friends. |  Agree S Disagree
4 When I work in groups I.{~ Strongly Agree Disagree Strongly
want to be with people th\ Agree Disagree
get their work done. |\ ' .
5 I really don’t like working | Strongly Agree v,.D‘isagree;x Strongly
in groups at all. Agree Em Disagree
6 I would rather work with |  Strongly Agree |/ Disagree Strongly
students who are of the Agree SN Disagree
same gender as me when we
do group work. T
7 1 would choose to work in |  Strongly g""Agreé .| Disagree Strongly
groups rather than alone. Agree \ e/ Disagree
8 I don’t like working in |  Strongly Agree Disagree Strongly
groups because I always end Agree Disagree
up doing all of the work. _ )
9 I like working in groups |  Strongly Agree Disagre/e/ Strongly
because it helps me to learn. | _Agree ~_ Disagree
10 | 1 think I learn better when I | /Strongly" Agree Disagree Strongly
am able to talk to others |  Agree Disagree
about the subject. - o~
11 | IthinkI learn better whenI | Strongly Agree “Disagree ) | Strongly
am alone because I can Agree w— Disagree
concentrate better.
12 | I am not really interested in | Strongly Agree P’l/sagree Strongly
how well I learn. I just want Agree - Disagree
to pass the class.
13 | 1 would rather work with Strongly ( Agree Disagree Strongly
students who are of a Agree N — Disagree
different gender than I am
when we do group work. .
14 1 like to work in groups | Strongly [ Agree | Disagree Strongly
because we are allowed to Agree ’ Disagree
talk.
15 I think that rocks and | Strongly Agree Disagree Strongly
minerals is an interesting Agree ) Disagree
subject. ST
16 lam a GUY GIRL
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