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Introduction:
      Traditional teaching expectations of students using only skills in solving mathematical tasks must change from traditional teaching techniques of viewing the teacher as the main source of knowledge and the students as passively receiving the information. Teachers must begin to encourage students to provide mathematical explanations for their strategies and answers. Teachers must begin to empower students so that students become mathematically literate (National Council of Teachers of Mathematics (NCTM), 1989, 1991).

      The call for change in teaching mathematics means that if students are to be successful in mathematics, teachers should stop teaching mathematics the same way it was taught, but they need to be consistent with the philosophy of mathematics instruction outlined in the Curriculum and Evaluation Standards and Professional Standards for Teaching (1989). Furthermore, teachers need additional training to improve the teaching and learning of mathematics.

      According to Zemelman (1998), the traditional rote method of instruction does not address the shift suggested by mathematics reform from step-by-step algorithm with little understanding of mathematical concepts to a philosophy embedded with concept understanding and problem-solving. Furthermore, NCTM is asking teachers to change their methods of teaching mathematics and understand how students learn mathematics.

      Most of the time students are not exposed to the connection between school mathematics and the real world. As a consequence, they do not evaluate the solutions and final answers to school problems to see if they make any sense or meaning. In addition to having problems that are connected to the students’ everyday mathematical experiences, the school mathematics curriculum needs to engage students in learning mathematics by providing them with rich and meaningful problems.

      The NRC and the MSEB (1991) mentioned in "Counting on You" that, there is a need for changing how mathematics is taught. Therefore, they suggested that teachers need special staff development training that offers them the opportunity to evaluate their level of understanding and improving their instruction in the classroom

      The vision for a revitalization of the mathematics classroom environment as recommended by The Professional Standards for Teaching Mathematics (NCTM, 1991), specified four aspects of effective mathematics teaching through all the grade levels. This document emphasized the teacher’s major classroom roles as: 1) Establishing a classroom environment to support teaching and learning mathematics, 2) Setting objectives and selecting classroom activities to help students achieve these objectives, 3) Encouraging and managing classroom discussions to prepare students who are aware of what is being learned, and
4) Analyzing students learning the mathematics activities and the environment to improve instructional techniques. (NCTM, 1991, p.5). "Everybody Counts" by the NRC (1989) sent a warning message because curriculum and instruction in the American schools and colleges are years behind; they do not demand high thinking skills. Furthermore, the NCR reported that students are not prepared to expand the use of mathematical sciences and teachers are not familiar with the best techniques to enhance students’ learning.

      According to NCTM (1991) mathematics in the nineties stressed communication and connection. It is visualized as a journey in which the student is the explorer. The student establishes hypothesis, engages in problem solving situations, and participates in group investigations. Furthermore, NCTM (1995) challenged today’s teachers to motivate students for lifelong mathematics learning. 
Purposes of the Study:
      The purpose of the study was to identify and compare how graduate students implemented mathematical activities in the classroom with how they were demonstrated to them in a mathematics curricula and teaching methods course. Furthermore, the researcher was interested in knowing how and why those similarities and differences occurred and how they affected students’ involvement and instructional goals. 

Definition of Terms

      For the purpose of this study, the following definitions are presented (all the definitions are operational except for problem solving which is theoretical):

1- "Mathematical content" refers to data collection, data interpretation, coordinate graphing, statistical terms, linear regression, slope, and exponential functions.

2- "Students involvement" refers to the level at which students are engaged in the following four sub-dimensions: listening to the teacher, physically acting out the activity, having classroom discussion, and doing seatwork.

3- "Instructional goals" refer to the distribution of the skills, concepts, and problem solving components of instruction.

4- "Skills" refer to students’ performance in tasks such as finding the answer to a computational task using mental arithmetic, paper-pencil, or a calculator or plotting ordered pairs in a scattergram.

5- "Concepts" refer to the understanding of the meanings of slope; ordered pair, coordinate graphing, line of best fit, and average.

6- "Problem solving" refers to the process of associating prior experiences, knowledge, information and intuition in order to determine the outcome or a solution of a situation for which the procedure for determining the outcome is not directly known (Charles, Lester, and O’Daffer, 1987).

7- "Middle school teachers" refer to in-service teachers who teach grades from fifth to eighth. 

8- "High school teachers" refer to in –service teachers who teach grades from ninth to eleventh.

      All the dimensions and their sub-dimensions were found by the researcher and judged by a panel consisting of two mathematics education professors at two Jordanian universities.

Statement of the problem:
      This study indicates the importance of hand-on-activities. It encourages mathematics teachers to involve their students in the process of learning mathematics so that learning would be more active and interesting. Furthermore, it shows that when teachers connect mathematics with real life the students learn more.
Research Questions:
1- To what extent and why are the mathematical content of the demonstrated activities maintained or altered by the graduate students in the classroom activities? 
2-  To what extent and why is the level of students’ involvement of the demonstrated activities maintained or altered by the graduate students in the classroom activities? 
3- To what extent and why are the instructional goals of the demonstrated activities maintained or altered by the graduate students in the classroom activities? 
Significance of the Study:
      Based on the researcher’s literature review, the literature on investigating the effectiveness of demonstrating mathematical activities is limited. Moreover, even less has been written on the subject of videotaped classroom activities. Hence, this study is significant in the contribution it makes to the body of literature pertaining to the effectiveness of mathematics in-service programs with respect to mathematical content, students’ involvement, and instructional goals. Moreover, since research in the area of investigating the effectiveness of demonstrated activities is recently evolving, this study assists others in developing future studies in this field. Additionally, with respect to the mathematics reform movement, this study provides valuable information from the participants and the data analysis for improving mathematics instruction and enhancing mathematics learning.

Related Studies: 
      Cuevas (1983) investigated the effectiveness of a mathematics in-service program for elementary teachers as reflected by student achievement in mathematics. The in-service program was implemented in two predominately rural school systems in Louisiana. The sample consisted of ten schools,
104 teachers, and 2,577 elementary students. Data were collected from the school systems using the annual evaluations of students’ achievement in mathematics. Analysis of the data indicated no significant differences among the experimental groups and the control groups at any grade level. There is no significant difference in mathematics achievement of elementary students taught by teachers after they participated in an in-service program and by students taught by the same teachers prior to the in-service program. The following conclusions were formulated: (1) an in-service program as described in the study appeared`` to result in little or no difference in mathematics achievement scores of elementary students. (2) Teacher in-service as described in the study may not show its effect immediately as a method for improving the mathematics achievement of students. (3) Transfer of mathematics skills to the student through the teacher may not occur or may not be measurable as defined in the study. (4) Either the in-service program did not stimulate the teacher to implement the method proposed or the method was used in the classroom but did not appear to affect student achievement in mathematics. 

      O’Donnell (1984) evaluated the effectiveness of an in-service training program. One of the results was that the program had a positive effect on students’ problem-solving performance and attitudes toward mathematics. 

      Reat (1987) developed an in-service program in methods of teaching pre-school mathematics and compared the effectiveness of four follow-up strategies. Subjects were 27 teachers. A significant difference was found between trained and untrained subjects on the knowledge criterion. 

      Charlton (1991) evaluated the effectiveness of Key Group Project - an in-service design for elementary teachers in Victoria, Australia, was an application of a training model based on research on professional development. A sample of nine schools was selected for case studies. Teachers reported improved knowledge about mathematics curriculum and instruction, more positive attitudes and increased confidence, greater enthusiasm for the teaching of mathematics, and changes in professional relationships with colleagues. 

      Dossey (1992) conducted a study where he encouraged teachers not to teach mathematics, as a set of concepts and skills required for passing to the next academic level. He provided suggestions such as: positioning mathematics as an exciting and powerful way of knowledge; engaging students in rich learning situations; and connecting mathematics with real life. 

      Bennett (1993) evaluated the effectiveness of the Beginning Teacher Program (BTP) by comparing the achievement in language, reading, and mathematics of elementary grade students who were being instructed by teachers participating in the BTP with the achievement in language, reading, and mathematics of elementary grade students who were instructed by beginning teachers not participating in the BTP. The findings of this study indicated that participation of new teachers in the BTP positively affected student achievement in language and mathematics at grades 4 and 6.

      Williams (1993) investigated the impact of a site-based mathematics teacher in-service program on the implementation of the NCTM Curriculum and Evaluation Standards for School Mathematics (Standards) in the mathematics classrooms at the school. The data suggested that the in-service program was generally effective both in increasing the frequency of desired teaching techniques and in promoting positive attitudes about the NCTM Standards.

      Pirie (1996) reported that there is increased interest in qualitative research with respect to mathematics education field over the past decade. Much of her research was based on classroom observation by outside researchers and few based on teachers’ personal perceptions. Further, she reported that videotaping is thought of as a way to capture every thing that is happening in the classroom. 

TIMSS Videotape Classroom Study:
      The Third International Mathematics and Science Study (TIMSS, 1996) included a videotape survey of eighth-grade mathematics lessons in the United States, Japan, and Germany. The United States Department of Education’s National Center for Education Statistics and the National Science Foundation funded it. This study was the first attempt to gather videotapes of classroom instruction from representative samples of teachers from different countries. The sample included 231 eighth-grade mathematics classrooms: 81 in the United States, 50 in Japan, and 100 in Germany. The sample was representative of eighth-grade classrooms in the three countries.

      Researchers collected two kinds of data in the TIMSS videotape classroom study, videotaped lessons and questionnaire responses. The findings were as follows: 1) teachers in the United States and Germany stress skill acquisition as the goal of instruction, but teachers in Japan stress understanding, 2) students in Japan are more often engaged in high levels of mathematical thinking during the lesson than the students in the United States and Germany, and 3) although most teachers in the United States reported familiarity with reform recommendations, only a few apply the key points in their classrooms.

      Johnson (2002) evaluated the effectiveness of a mathematics teachers' enhancement program by studying the achievement in mathematics, the attitudes of students toward learning math, and the attitudes of teachers toward teaching math. The experimental group consisted of 8th graders who were being instructed by teachers participated in the program. The control group consisted of 8th graders who were being instructed by teachers not participated in the program. The findings indicated that the achievement and all the attitudes were positively affected with respect to the experimental group.

      Snyder (2003) conducted a study were she distributed two kinds of questionnaire. One questionnaire was given middle math school teachers who participated in a professional development program. The other one was given to their students. The findings revealed that the teachers became more confident regarding teaching mathematics and their students enjoyed learning math because they we involved in the classrooms.
      Studies related to in-service activities support modeling activities and having teachers experience the activities themselves. The results indicate that often both teachers and students benefit from these experiences. However, few carefully analyzed implementation of those activities in classroom by the teacher participants. The Cuevas’s (1983) study concluded the extent of implementation might have been an important factor contributing to the lack of significant differences in experimental and control groups.

      Mathematical content, students' involvement, and instructional goals were noted as important aspects of a classroom lesson that influence students’ learning. Thus, these aspects would lie important as focal points for an investigation of implementation of a modeled activity. The TIMSS study and the work of Lesh and Lehrer suggested the value of collecting data in different ways such as videotaping classroom lessons, conducting interviews, or collecting surveys.

      Therefore, the current study was conducted to explore the effectiveness of modeling activities for in-service teachers.
Procedure: Description of Data Collection:
      The sample consists of thirteen graduate students (full time teachers) distributed as follows: seven middle school teachers, and six high school teachers who enrolled in a mathematics curricula and teaching methods course and agreed to demonstrate the activities in their classrooms. Those teachers were selected in purpose because the university offered only one section and all the students agreed to participate. Those activities are included in the course of curricula and teaching math methods. This course was taught by the researcher during the first semester of school year 2002/2003 at Amman Arabian University for Graduate Studies. The participating teachers were from different districts in Amman (Jordan).

      Three instruments were employed in collecting the data: one video tape of the activities demonstrated by the instructor in the university, thirteen video tapes of the activities conducted by the teachers in the classrooms, and the teachers' interviews. The researcher used an audio recorder to accurately record the conversations and provide the interviewer (researcher) with thoughtful reference. The time spent by the teachers on implementing the activities ranged from two school periods to four school periods (45 minutes each school period). The reaction time activity was an example of those activities.

Table 1: Teachers’ Demographics with respect to The Gender and The Number of Years of Teaching Experiences.
	Teacher #
	Gender
	Teaching Exp-

Yrs
	Teaching Exp-Yrs
	Teaching Exp-Yrs

	
	
	K-4 Levels
	5-8 Levels
	9-12 Levels

	#1
	M
	6
	11
	0

	#2
	M
	5
	8
	0

	#3
	M
	5
	5
	0

	#4
	M
	0
	9
	0

	#5
	F
	0
	6
	0

	#6
	F
	0
	6
	0

	#7
	F
	0
	4
	0

	#8
	M
	0
	5
	10

	#9
	M
	0
	0
	9

	#10
	M
	0
	7
	8

	#11
	M
	0
	0
	7

	#12
	F
	0
	0
	5

	#13
	F
	0
	0
	5


      Table (1) displays the gender and the number of years of teaching experiences for the thirteen teachers. Teachers 1, 2, 3, 4, 5, 6 &7 middle are school teachers and the remaining are high school teachers.

Table 2: Teachers’ Demographics 

	Teacher #
	U-Grad
	U-Grad
	Grad
	Grad
	U-Grad
	U-Grad
	Grad
	Grad

	
	Minor Math
	Major Math
	Minor Math
	Major Math
	Minor M-Ed
	Major M-Ed
	Minor M-Ed
	Major

M-Ed

	#1
	N
	Y
	N
	N
	N
	Y
	N
	N*

	#2
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#3
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#4
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#5
	N
	Y
	Y
	N
	N
	Y
	N
	N*

	#6
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#7
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#8
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#9
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#10
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#11
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#12
	N
	Y
	N
	Y
	N
	Y
	N
	N*

	#13
	N
	Y
	N
	Y
	N
	Y
	N
	N*


Table (2) displays the academic educational degrees for the thirteen teachers.

N* means that the teacher is currently working toward getting the degree.

Description of Data Analysis:
      According to Charmage’s (1983) definitions of qualitative and quantitative coding, all the seven codes of the mathematical content dimension (data collection, data interpretation, coordinate graphing, statistical terms, slope, linear regression, and exponential functions) and one code of the students’ involvement dimension (doing seatwork) are qualitative codes and the other codes are quantitative codes.

      The researcher counted the number of minutes that the instructor and the teachers spent addressing any of the seven mathematical topics mentioned above. 

      Each of the sub-dimensions is measured in a 30-second period. Every
30-second period was classified into at least one of the sub-dimensions. If the instructional event involved both discussion and seatwork then it was classified into both sub-dimensions as long as each of them occurred for at least 10 seconds in one or two consecutive 30-second periods. If an instructional event involved a sub-dimension that occurred for less than 10 seconds it was not considered.

      Next the researcher computed the total number of marks for each sub-dimension and for each overlapping. After that, the researcher converted those numbers to minutes. Then the researcher subtracted any overlapping minutes from its sub-dimensions and then found the percentage of each dimension and each overlapping. 

      The focus of the study with respect to this dimension is to find how much time is allotted for each of the following sub-dimensions. So when two sub-dimensions overlap the researcher calculated the percentage of the overlapping and subtracted it from its sub-dimensions. The coding for the instructional goals dimension is similar to the coding for the students’ involvement sub-dimensions.

      The researcher compared the final findings from the main dimensions with the findings from the tape. Finally, the researcher interpreted the findings from the tape, the thirteen classroom tapes, and the teachers’ interviews. The researcher compared how the teachers actually implemented the activities in classrooms with how the activities were demonstrated in the university and discussed why the differences occurred. The researcher analyzed the differences to discover why they occurred and why and how the teachers changed, modified, or improved conducting the demonstrated activities. 

Establishing Confidence, Validity, and Reliability:
      For many years, qualitative researchers have struggled with the matters of researcher’s bias and subjectivity (Bogdan and Biklen, 1992). No one could find 

a single method to solve this ethical dilemma. Several attempts can be implemented to control it, such as: (a) recognizing bias as an issue (b) being reflexive in field notes and analysis, and (c) admitting that a neutral approach to the world does not exist (Bogdan and Biklen, 1992; Lather, 1986). 

      The questions of the teachers’ interviews were designed to establish confidence in the results. They were used to convince the reader that the results are accurate. Rubin and Rubin (1995) mentioned that both quantitative and qualitative studies must have creditability. Further, they explained that quantitative studies establish it through evidence of validity and reliability and qualitative studies establish it through evidence of transparency, consistency-coherence, and communicability. According to them, transparency will be achieved by declaring the researcher’s bias and careful documentation of what is seen through the videotape, what is heard through the audiotape, and what is read through the transcripts. Consistency-coherence will be achieved by checking and rechecking the themes as they derive within the participants’ instruction and within the participants’ interviews. Communicability is achieved by providing the reader with detailed data.

      The other approach to accomplishing credibility is the use of validity and reliability concepts. According to Nigel’s (1993) definitions of credibility, the following techniques were used: using an audio recorder and a video camera, informing the participants that they had the opportunity to read the coding of their interviews and make suggestions to protect their anonymity contributed the authenticity of their responses during the interviews, and the researcher shared the coding of two classroom tape with two qualified raters to reach an agreement on tape evaluations. 
Reliability:
      To establish the reliability and to provide strength to the findings of the present study, two raters viewed and coded separately two classroom tapes. Those two raters are mathematics education professors with a minimum of five years of experience. They both have strong background in mathematics that makes them qualified for coding the mathematics content dimension. In addition, they both have strong background in mathematics education that makes them qualified for coding the instructional goals dimension. 

      Furthermore, they have prior experiences in teaching school mathematics and training mathematics teachers. Also, they have experiences in teaching mathematical courses for pre-service elementary teachers and in observing mathematics classrooms. Those experiences make them qualified for coding the students’ involvement dimension.

      The researcher conducted two preparation sessions for the two raters together. In the first part, the researcher explained to them her protocol for coding the dimensions. The second part involved having the raters view and code particular sections of a classroom tape. At the end, the researcher provided every rater with coding charts and copies of two classroom tapes that were chosen randomly by the researcher. 
      After the raters finished coding the two classroom tapes, the researcher computed the reliability for each dimension and its sub-dimensions using SPSS Version 10.0 for Windows. 

Table 3: Reliability of the Three Dimensions Using Cohen’s Kappa

	Group
	Math Content
	Students’ Involvement
	Instructional Goals

	R0 * R1
	0.823
	0.871
	0.853

	R0 * R2
	0.843
	0.822
	0.837

	R1 * R2
	0.801
	0.850
	0.828


Note: R0 = the researcher of the study, R1 = rater 1, and R2 = rater 2.

Findings and Conclusions:
First Research Question: Mathematical Content

      One high school teacher mentioned that one of the reasons why he enjoyed teaching those activities is because he could address more than one topic. Further, he stated, “ we normally teach slope as the division of the difference between the x-coordinates and the y-coordinates, but we don’t really teach the meaning of slope”. During the interview he posed this question:” Do we as teachers give our students real applications of slope?” Another female teacher mentioned during the interview, “In my opinion I think many people in the world including teachers think of math as computations just like worksheets and paperwork. I think those activities and other things we did during the course help teachers to see math as more than computation”.

      One high school teacher spent 29% of the activity addressing data interpretation. During the interview she stated, "I did mean it, because I always believe that when students practice how to analyze real life data it helps them to predict the factors that affect or don’t affect the data”. Furthermore, the students in this teacher's class spent no time on seatwork but they spent the largest time among all the high school and middle school classes on discussions.

      One middle school teacher spent 32% of the activity addressing coordinate graphing. During the interview she explained, "I didn’t teach them graphing before, so I wanted them to learn how to graph data that they participated in collecting. So they will not be bored, and also they will remember later how to make the scale for another set of data".

      One middle school teacher spent 15% of the activity addressing statistical terms. During the interview he mentioned, "I did the activity two weeks ago with different class. Something happened there that made me think of introducing statistical terms with another class. What happened was that during the computation, I asked one student to find the average using his calculator. What 
I noticed is that he made a mistake and said a wrong average. But what surprised me is another student: who replied fast and said this is not true because 
I estimated the average in my mind". He continued by saying, "the second student gave me an idea to keep the other students busy and in the same time to make sure that the answer is right by asking one student to use his calculator while the rest of the students doing the computation in their minds".

      During the interview all the middle teachers indicated that they employed the activity to teach coordinate graphing because the students didn't have experience with it. It's essential to mention that some of those teachers, in contrast with the instructor, spent more time addressing other topics. It can be determined that data collection, coordinate graphing, and slope dominated the classroom activity time for both high school and middle school levels. 

      One high school teacher addressed linear, quadratic, and cubic regression. During the interview he stated “the activities reinforced what we have talked about and make it an application, even though, throughout the year we talked about line of best fit and studied quadratic equations of line of best fit. Now we have an example of something that we don’t know exactly what the outcome might be. Further, he continued, “You might have an idea but you are not sure. So this activity gives us the opportunity to take our knowledge and apply it in open-ended way when initially there is no right or wrong answer”. Also, he stated “The kids don’t know that this has to be linear because we are studying linear functions right now. So it opens every thing we talked about for this year”.

Conclusion of the First Research Question:
      Table 4 provides a summary of the findings of the first research question. It displays the number of teachers who spent more, same, less time comparing to the time that was spent by the instructor for each mathematical topic.

Table 4: Comparison of The Instructor and The Teachers with Respect to Mathematical (Content)
	Mathematical Content
	More
	Same
	Less
	No/Little

	Data Collection
	
	
	
	

	 High School Teachers
	4
	0
	2
	0

	Middle School Teachers
	4
	1
	2
	0

	Total
	8
	1
	4
	0

	Data Interpretation
	
	
	
	

	High School Teachers
	1
	2
	0
	3

	Middle School Teachers
	1
	2
	1
	3

	Total
	2
	4
	1
	6

	Coordinate Graphing
	
	
	
	

	High School Teachers
	3
	2
	1
	0

	Middle School Teachers
	4
	2
	0
	1

	Total
	7
	4
	1
	1

	Statistical Terms
	
	
	
	

	High School Teachers
	0
	0
	1
	5

	Middle School Teachers
	1
	1
	0
	5

	Total
	1
	1
	1
	10

	Slope
	
	
	
	

	High School Teachers
	3
	2
	1
	0

	Middle School Teachers
	2
	3
	1
	1

	Total
	5
	5
	2
	1

	Linear Regression
	
	
	
	

	High School Teachers
	0
	0
	3
	3

	Middle School Teachers
	0
	0
	0
	7

	Total
	0
	0
	3
	10

	Exponential Functions
	
	
	
	

	High School Teachers
	0
	1
	0
	5

	Middle School Teachers
	0
	0
	1
	6

	Total
	0
	1
	1
	11

	Average # of Teachers 
	3
	2
	2
	6


Table 5: Conclusion of the First Research Question.

	Sub-dimension
	IN

%
	High school teachers

(6)
	Middle school teachers

(7)

	Data Collection
	22
	4T = 30%-45%, 

2T = 20%
	4T = 29%-40%,

3T = 10%-23%,

	Data Inter-petition
	12
	1T = 29%, 2T=12%

3T = 1%-10%
	1T=20%, 2T=13%,

4T=0-10%

	Coordinate Graphing
	10
	3T = 25%-45%, 

3T = 5%-13%
	4T = 23%-44%,

2T = 13%, 1T=5% 

	Statistical Terms
	8
	6T = 0%-10%
	7T = 5%-15%

	Liner Functions
	8
	 3T =15%- 25%, 

3T = 5%-10%.
	2T =15%- 20%, 

3T = 13%, 2T=0-5%

	Liner Regression
	22
	6T = 2%-15%
	7T = 0%-6%

	Exponential Functions 
	4
	6T = 0%-5%
	7T = 0%-5%


Note: IN=Instructor, T = Teachers, No. % = Percentage of Time of the Activity

Second Research Question: Students’ Involvement 
Being lectured to:
      All high school and middle school teachers spent less time of the classroom activity time lecturing, except for one middle school teacher. During the interview she mentioned, "next time I hope that I will let the students create their own graphs and let them work in groups". The other teachers reported that they believed that teachers should spend less time lecturing and engage students in classroom discussions.

Physically acting out the activity:
      One middle school teacher kept the same number of students in each incremental group (five students) but he changed the number of times the students physically repeated the reaction time activity for each incremental group. The teacher considered four trials instead of three trials as was done in the demonstrated activities. His rationale was “the average reaction time for each group will be more accurate if we have four readings. One student in my other class suggested that and it worked fine”. 

      One high school teacher was satisfied with only one trial for each incremental group. When the researcher asked him about the reason, his response was to save time especially when the total number of students was 50 students. He thought since the number of students was large then one trial would be enough. However, he mentioned that when he conducted the activity with a different class, he considered three trials because the number of students was 23 students. Three middle school and high school teachers reduced the number of students for each incremental group to be two, three or four and they kept the same number of trials for each incremental group. Their explanation for that was they had small number of students and they wanted to collect more data.

From the observation of the thirteen tapes and the analysis of the teachers’ interviews, it can be determined that the size of the classroom and the number of trials that was considered impacted the above differences. This means that the teachers who spent more time had large number of students in their classes and/or considered at least three trials. Also it is important to mention that the teacher who spent less time considered one reading or two. 

Participating in discussion:
      All high and middle school classes spent portions of the classroom activity time on discussion or on discussion and doing seatwork. They mentioned that they believe students learn effectively when they ask and answer questions, respond to their classmates’ answers, predict solutions, and reason their strategies. There were differences with respect to the types of questions that where asked by the teachers. Some of those questions require high level of thinking, while others where drill and practice questions.

Doing seatwork:
      One middle school class didn’t do any seatwork. During the interview this teacher mentioned, “I wanted to run the class as a discussion setting. Next time I think I will prepare some handout for the students.” The other six middle school classes were basically involved in seatwork such as plotting points. Furthermore, all high school class spent time doing seatwork such as labeling/scaling the axes, finding averages, and plotting points using graph paper. Two high school teacher and three middle school teachers assigned in-class assignment similar to what the students did in the seatwork

Conclusion of the Second Research Question:
      Table 6 provides a summary of the findings of the second research question. It displays the number of teachers who spent more, same, less time comparing to the time that was spent by the instructor for each sub-dimension.

Table 6: Comparison of Instructor and Teachers with respect to Students' Involvement.
	Students' Involvement
	More
	Same
	Less
	No/Little

	Teacher Lecturing
	
	
	
	

	High School Teachers
	0
	0
	4
	2

	Middle School Teachers
	1
	0
	5
	1

	Total
	1
	0
	9
	3

	Physically Acting Out
	
	
	
	

	High School Teachers
	5
	1
	0
	0

	Middle School Teachers
	5
	1
	1
	0

	Total
	10
	2
	1
	0

	Discussion
	
	
	
	

	High School Teachers
	1
	2
	3
	0

	Middle School Teachers
	0
	3
	4
	0

	Total
	1
	5
	7
	0

	Seatwork
	
	
	
	

	High School Teachers
	4
	2
	0
	0

	Middle School Teachers
	4
	2
	0
	1

	Total
	8
	4
	0
	1

	Discussion and Seatwork
	
	
	
	

	High School Teachers
	2
	2
	1
	1

	Middle School Teachers
	3
	0
	1
	3

	Total
	5
	2
	2
	4

	Average # of Teachers
	5
	2
	4
	2


Table 7: Conclusion of the Second Research Question
	Sub-dimension
	IN

%
	High school teachers

(6)
	Middle school teachers

(7)

	Being Lectured To
	20
	6T = 7%-18%
	1T = 37%, 

6T = 7%-15%

	Physically Acting Out the Activity
	22
	5T = 30%-40%, 

1T = 20%
	5T = 30%- 40%, 

2T = 15%-25%

	Participating in Discussion
	39
	1T = 45%, 2T=35%, 

3T = 20%-30%
	4T = 20%30%,

 3T = 35%

	Doing Seatwork
	8
	2T = 10%, 

4T = 27%-52%
	1T = 5%, 2T = 12%, 4T = 38%-44%


IN=Instructor, T = Teachers, No % = Percentage of Time of the Activity

Third Research Question: Instructional Goals:
Skills:
      Three high teachers indicated that they spent much time on teaching skills because they used the activities as an example to introduce linear regression using graphic calculators. One teacher mentioned, “I focused on teaching them how to find linear regression and how to graph the data because this is what I have in my curriculum. I didn’t copy data from the book that has no meaning for the kids. 
I let them create the data in the way that makes them enjoy what we are doing”. Another high teacher stated that "my class is a low ability class, ten students are failing or maybe eight students". (The class consists of twenty-eight students). She added, "I wasn’t planning to spend that portion of time on skills, but you know.... you plan something...but when you stand up and face the students with their abilities...things change...and you try to change your plans to fit their needs".

      Two middle school teachers mentioned that they focused on teaching skills because they wanted to prepare their students for the tests. Another middle teacher reported that her students didn’t have enough experiences with graphing, scaling, and labeling axes. So she had to teach them those skills. 

      All high school teachers and middle school teachers, in contrast with the instructor, spent more time addressing skills. One of those high school teachers spent 60% of the classroom activity time addressing skills.

Concepts:
      One middle school teacher mentioned, “I like to teach conceptually. I think kids learn in different styles. I think the activity was excellent. I was able to enforce skills. I was able to introduce new ideas like the idea of the slope”.

      However, it was determined that three school teachers spent 29% of the classroom activity addressing concepts and the other high school teachers spent similar time. The instructor spent 25% of the demonstrated activities time addressing concepts. All middle school teachers, in contrast with high school teachers, spent less time addressing concepts.

Problem solving:
      During the interview one middle school teacher said, “problem solving is the application of previously learned skills. The activities were reinforcing skills and things were conceptually tough. They [students] were using high level thinking skills”. Further, she added, “When I introduce something to them, they [the students] are the one to carry on.”

Conclusion of the Third Research Question:
      Table 8 provides a summary of the findings of the third research question. It displays the number of teachers who spent more, same, less time comparing to the time that was spent by the instructor for each sub-dimension.

Table 8: Comparison of Instructor and Teachers with respect to Instructional Goals

	Instructional Goals
	More
	Same
	Less
	No/Little

	Skills
	
	
	
	

	High School Teachers
	5
	1
	0
	0

	Middle School Teachers
	7
	0
	0
	0

	Total
	12
	1
	0
	0

	Concepts
	
	
	
	

	High School Teachers
	3
	3
	0
	0

	Middle School Teachers
	0
	0
	6
	1

	Total
	3
	3
	6
	1

	Problem Solving
	
	
	
	

	High School Teachers
	0
	0
	3
	3

	Middle School Teachers
	0
	3
	2
	3

	Total
	0
	2
	5
	7

	Average # of Teachers 
	5
	2
	3
	3


      Table 9 represnted the percentage of time spent by the instructor and the teachers addressing skills, concepts, and problem solving.

Table 9: The Percentage of Time Spent by the Instructor and the Teachers on Instructional Goals
	Sub-dimension
	IN %
	High & Middle School Teachers

	Skills

Skills + Concepts

Skills + P-Solving

Skills + Concepts + P-Solving
	25

8

8

4
	27%-60%

0%-15%

0%-5%

0%-5%

	Concepts

Concepts + P_solving
	24

8
	12%-29%

0%-12%

	Problem Solving
	25
	0%-22%


Discussion of the Study:
      The findings of the analysis of the teachers’ interviews indicated that many factors contributed to the differences between how the instructor demonstrated the activities with the teachers and how the teachers conducted them with the students. The researcher thinks the similarities between how she demonstrated the activities with the teachers and how the teachers conducted it with the students could be because those teachers were confident in teaching mathematics, had rich conceptual understanding, and knew their students’ mathematical ability. On the other hand, she categorized the differences between how she demonstrated the activities with the teachers and how the teachers conducted them with the students into positive differences and negative differences. The teacher could make those differences depending on his or her confidence in teaching and understanding of mathematics. The factors that contributed to these differences from the teachers’ perspective were gleaned during their interviews and are discussed in the following section. They are grade level, class size, time, students’ mathematical ability, and the researcher presence with the camera.

      Middle school teachers spent more time addressing coordinate graphing because their students didn’t have enough experiences or because it fitted in what they were teaching. Some of the teachers mentioned that they had small numbers of students and this made them modified the way of physically acting out the activities. For example, some of them considered four trials instead of three as in the demonstrated activities. Others minimized the size of each incremental group to be two, three, or four students instead of five as in the demonstrated activities. 

      Another factor that was mentioned by the teachers was time. One high school teacher was the timer, starter, and the recorder. This teacher reported that the class following the day of the activities was a test day for the students and she wanted to save at least ten minutes from the class period for review. All middle school teachers reported that one class period was not enough to complete the activity. They suggested one class period for data collection and coordinate graphing and another one for data interpretation (O’Donnell, 1984 and Williams, 1993). 

      Students' mathematical abilities were also reported by the teachers but with different impact. Three high school teachers explained that they focused on addressing skills because they had low mathematical ability classes [they determined that from the grade distribution]. The researcher may conclude from this result that if the teacher has high expectation of his/her students’ performance, it definitely will impact how he/she runs the classroom discussion. This cannot be generalized because it happened with only two middle school classes but many studies supported this issue (Flanders and Mendels, 1973, Willis, 1973, Bonetati, 1994, and Stein, Grover, and Hennigsen 1996). Some of the teachers who spent much time addressing skills mentioned that one of the changes that they plan to adopt in the future is that they will spend more time in activity preparation. Also, the teachers who spent no time on seatwork indicated that they would prepare a handout for the students and for in-class assignments (Cuevas, 1983 and Costello, 1988).

      Almost all high school teachers and middle school teachers mentioned that the researcher's presence with the video camera affected their teaching strategies and their students' involvement in discussion. Two middle school teachers mentioned that their school classes were excited because they were picked for videotaping. For those two school classes the researcher noticed that the students were really happy and they greeted her more than once during the videotaping. At the end of videotaping one of those two middle school classes, seven students approached the researcher showing interest in the research. Evenmore, even one student wanted to know more and more about the research.

Recommendations of the Study:
1) The findings of the third research question indicated that high school teachers spent more time than the middle school teachers addressing concepts. Future additional research is recommended to investigate the differences in conducting this activity with respect to middle and high school levels.

2)  It was noticed that students in different levels [middle or high school] and with different mathematical abilities [low, medium, or high] were motivated and excited by the activity. Curriculum developers are strongly encouraged to consider students' interest when developing math curricula.

3) This study didn't interview students. Interviewing students might be useful for further studies in a way that investigates students’ attitude toward mathematics and toward learning mathematics.

4) All the teachers indicated that they were influenced positively by the demonstrating of the activity. Professional development programs directors are highly encouraged to demonstrate activities for their participants. 

5) The literature on the subject of investigating the effectiveness of demonstrating in-service activities is limited. Moreover, even less has been written on the subject of videotaped classroom activities. Hence, further research is recommended in this area.

6) Teachers were confident of their abilities in teaching skills, which are needed. The areas in which additional attention should be given are enhancing their abilities in teaching concepts and problem solving.

Appendix A

Teacher’s Demographic Form
Please respond to the following questions:

1. Indicate your gender: a) -------- Male b) -------- Female

2. How many years have you taught at elementary level (K-4) prior to this school year? ____
3. How many years have you taught at middle level (5-8) prior to this school year? ____

4. How many years have you taught at high school level (9-12) prior to this school year? ____

5. What grade level do you currently teach? ( __________ )

6. What is the total number of math classes you teach each day? ( __________ )

7. Do you have a minor in math at the undergraduate level? Yes____ No____
8. Do you have a major in math at the undergraduate level? Yes____ No____
9. Do you have a minor in math at the graduate level? Yes____ No____
10. Do you have a major in math at the graduate level? Yes____ No____
11. Do you have a minor in math education at the undergraduate level? 
Yes____ No____
12. Do you have a major in math education at the undergraduate level? 
Yes____ No____
13. Do you have a minor in math education at the graduate level? 
Yes____ No____
14. Do you have a major in math education at the graduate level? 
Yes____ No____
Appendix B

Teacher’s Interview Questions

      The main concern of the teacher's interview topic will be to answer the following questions:

1) Let’s begin by talking about you and what made you choose teaching, particularly, what made you choose teaching mathematics?

2) Why did you do the activity?

3) Why did you choose this class for the activity?

4) In what other classes did you do the activity? Why did you choose these classes?

5) Why did you choose this time of the school year to demonstrate the activity?

6) I’d like you to think about the lesson as a whole. On a scale of 1-10 with 10 being very successful.

7) How would you rate the activity? Why?

8) What did students learn from the activity? How do you know?

9) Did students enjoy the activity? How do you know?

10) What is the most important thing you felt students learned from this activity? Why do you think so?

11) Please allow me to give you some mathematical definitions for the following:"skills","concepts", and "problem solving". 

      Using these definitions, could you tell me what portion of the activity do you feel you allotted to each of these:

a.   Skills? Could you provide examples?

b.   Concepts? Could you provide examples?

c.   Problem solving? Could you provide examples?

12) In your judgment, what part of the time would you say students were involved in each of the following ways:

a. Listening to you? 
b. Acting out the activity?

c. Talking and listening to their classmates? 
d. Doing seatwork? 

      I’d like now to turn to some factors that may have influenced how you went about conducting this activity in your classroom.

13)  This activity was demonstrated to you in the university. You were also given a written handout.

a. To what extent did the way the activity was modeled influence you?

b. In what ways did you do the activity as it was demonstrated in the university? Why?

c. In what ways did you change the activity comparing to how it was modeled in the university? Why?

d. To what extent did the written handout you were provided influence you?

e. Were there other factors?

- Textbook             - School policy         - Your preparation

- Your teaching experiences                  - Class level

- Class environment                               - Students’ mathematical abilities

- Students’ mathematical experiences     - My presence with the camera

- Others

      I’d like you now to reflect on the activity and its value.

14) Do you think you will do the activity again? Why?

a. With what grade?

b. When with respect to the school year?

c. What aspects of the demonstration would you retain? Why?

d. What aspects of the demonstration would you change? Why? 

e. Are there other changes you might make based on what happened in your class “today”? Why?

f. Are there other changes you might make based on conversations with other teachers in the course you took in the university? Why?

g. Are there other changes you might make based on other factors I didn’t mention? What? Why?


We have talked about the reasons you chose to do the activity, how it worked out in classroom, and how it related to what was demonstrated in the course. Do you have anything you would like to add?
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ملخص


      تعتبر هذه الدراسة من الدراسات التحليلية التي تهدف إلى إجراء مقارنة بين طريقة تدريس الباحثة لأنشطة الرياضيات المقررة في مساق مناهج وطرق تدريس الرياضيات وبين طرق تدريس طلبة الدراسات العليا لنفس الأنشطة لطلبة الصفوف من الخامس إلى الحادي عشر. عينة الدراسة تكونت من ثلاثة عشر طالباً وطالبة من طلبة الدراسات العليا.  تمت المقارنة بين الطريقتين بالاعتماد على ثلاثة محاور أساسية وعدة محاور فرعية. المحور الأساسي الأول هو محتوى المنهج . والمحور الأساسي الثاني هو مشاركة تلاميذ الصف. أما المحور الأساسي الثالث فهو أهداف التدريس. وهدفت هذه الدراسة التحليلية إلى الإجابة عن الأسئلة الآتية:


ما مدى بقاء محتوى المنهاج الخاص بأنشطة الرياضيات المعروضة في مساق مناهج وطرق تدريس الرياضيات علىحاله؛ وتغيير المدرسين إيّاه؟ ولماذا؟


ما مدى بقاء مشاركة التلاميذ الخاصة بأنشطة الرياضيات المعروضة في مساق مناهج وطرق تدريس الرياضيات على حالها. أو تغيير المدرسين إياها؟ ولماذا؟


ما مدى بقاء أهداف التدريس الخاصة بأنشطة الرياضيات على حالها، أو تغيير المدرسين إيّاها في مساق مناهج وطرق تدريس الرياضيات؟ ولماذا؟


      تم استخدام ثلاث وسائل لجمع المعلومات. أشارت النتائج إلى أن أنشطة الرياضيات المعروضة في المساق قد أولت اهتماماً لجميع المحاور الفرعية بالنسبة للمحاور الرئيسية


الثلاثة، بينما الأنشطة المعروضة في الصف أولت اهتماما وتركيزاً على الرسم الجبري للبيانات، وجمع البيانات الحسابية، والميل في الرياضيات. والمشاركة الفعلية في أداء أنشطة الرياضيات و القيام بحل الأنشطة باستخدام الورقة والقلم أو باستخدام الآلة الحاسبة 





احتلت جزءاً كبيراً من وقت الأنشطة المعروضة في الصف. والتركيز على اكتساب المهارات الحسابية أستغل الجزء الأكبر من وقت الأنشطة المعروضة في الصف.


Abstract


      The main purpose of this qualitative study was to compare how graduate students who enrolled in a mathematics curricula and teaching methods course implemented mathematics activities in classrooms with how the activities were demonstrated to them in the university.  The comparison was based on three dimensions and several sub-dimensions: mathematical content, students’ involvement, and instructional goals.


      The research questions are: 1) to what extent and why are the mathematical content of the demonstrated activities maintained or altered by the graduate students in the classroom activities? 2) To what extent and why is the level of student’s involvement of the demonstrated activities maintained or altered by the graduate students in the classroom activities? And 3) to what extent and why are the instructional goals of the demonstrated activities maintained or altered by the graduate students in the classroom activities?  The thirteen participants of this study were six high school teachers, and seven middle school teachers.  Three instruments were employed in collecting the data for this study. 


      It was evident that substantial portions of the demonstrated activities time were spent on the three dimensions and their sub-dimensions. However, data collection, coordinate graphing, and slope dominated the classroom activities time. Also physically acting out the activity and doing seatwork dominated the classroom activities time. Furthermore, addressing skills dominated the classroom activities time.  
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