Research Question: 

Do students who are taught with a Culturally Situated Design tools component perform significantly better in pre-algebra than those students who are taught without the CSDT component?

The Project:
During the 2004-2005 school year, 34 students in two high risk pre-algebra classes were studied to determine if students taking pre-algebra with culturally situated design tools performed better than those students taking pre-algebra without an ethnomathematics component.

The study ran from September to June and included 34 students. During the Fall semester, students in the third period class received the same curriculum as the fourth period class, but without the two culturally enriched design tool workbooks. Each class was given a pre-assessment test and a post assessment test. During the Spring, both classes received the same curriculum including the culturally enriched design tool workbooks.

School Demographics:

The school where the study was conducted is the only comprehensive high school in the district, and is located in Northern California. The current enrollment is 4,364 students of which 2124 are female and 2240 male. The school is one of the most diverse high schools in the nation with approximately 80% of the students identified as nonwhite. 

The following table displays the ethnic and racial breakdown of the student population at the school. 

School Ethnic Breakdown

Racial Category                           Number of students                           % 
African-American                                                         436                                                   10

American Indian or Alaskan Native                            16                                                        .3

 Asian                                                                              922                                                   21.1   

Filipino                                                                            805                                                  18.4

Hispanic or Latino                                                      1176                                                 26.9

Pacific Islander                                                                65                                                   1.4

White (not Hispanic)                                                     827                                                 18.9

  No response                                                                  117                                                    2.6

Class Demographics:

The following table displays the ethnic and racial breakdown, gender breakdown and grade level breakdown of the student population in Elements A/B for third and fourth period. Although 18.9 % of the school population is white, only 6% of the pilot program students are white. The classes are predominately Hispanic and African-American students. 

PERIOD 3 Class Demographics     21 students  (2 students dropped. Study was based on 19 students who finished the course)

Pacific Islander                                                                   1                                                     .05

Black                                                                                     7                                                    .33

White                                                                                     1                                                    .05

Hispanic                                                                             12                                                    .57

8 males  and   13 Females

14 9th graders;  6  10th graders;  1  12th grader

PERIOD 4 Class Demographics   24 students  (1 dropped and in this class there was a greater attendance issue. 9 did not show up for the post-assessment. Study was based on 15 students who completed the course)

Pacific Islander                                              1                                                                          .04

Filipino                                                            1                                                                          .04

Black                                                               7                                                                           .29

Asian                                                               1                                                                          .04

White                                                               2                                                                          .08

Hispanic                                                        11                                                                         .46

Decline                                                            1                                                                          .04

16 Males and  8 Females

13   9th graders; 10   10th graders;  1  11th grader

About the Classes:
Period 3 and 4 are special pilot classes for students who have failed pre-algebra before and are at risk of failing and not graduating. In the general school population, 4% of the population is identified as resource, however forty-two percent of the students in this program are identified as students in the resource program. Although African-Americans make up only 10 % of the school population, they make up 25% of the resource population . Some of the students have been suspended several times for disruption and defiance. As noted in the demographics, the class is highly populated with African-American and Hispanic students (approximately 80%). These are the two groups who consistently score low on the achievement tests. All students in the program have below a 2.0 GPA.

Elements A/B is a pre-algebra class covering whole numbers, algebraic expressions, decimals, fractions, percents, one step equations, ratios and proportions, basic geometry and graphing. The pilot program consist of skill intervention workbooks covering pre-algebra skills. Students are required to take a pretest. If a student scores 80% or above, they move to the next workbook. Students scoring below 80% complete the workbook and take a post-test. A score of 70% or above on the post-test moves the student to the next workbook. Workbooks include whole numbers, pre-algebra basics, number theory, fractions, decimals, measurement, geometry, percents, ratios and proportions, probability & statistics and high school exit exam preparation.

Besides the skill intervention workbooks, students also will complete consumer math books in banking, personal finance and taxes. These workbooks provide essential survival skills mathematics that students need in their everyday life.

Both classes are self-pace programs. Since attendance is a big issue for this group of students, the self pace program allows students to “pick up” where they left off before the absence. This method prevents them from getting further and further behind in the class.

Each workbook has three assessment tests within the sections. Students must fix mistakes and get help from the three tutors at the tutoring table in their classroom. The final grade in the class is determined by the number of workbooks that are completed successfully.

The only difference in the Fall program  between third and fourth period is the inclusion of two culturally enriched workbooks. In the study, period three has been selected to be the control. The fourth period students will work on two additional workbooks; Graffiti Art and Beadwork. 

The  beadwork book will help  students understand location and plotting of points on  the coordinate plane as well as sequencing, ratios, percents and fractions. They will use the design tools and create five virtual beadwork. They will also make their own beadwork using a traditional bead loom. In the second workbook, graffiti art, students will learn about spirals. They will create their own graffiti art design which will be printed in color on the network printer. The design will be displayed on the Graffiti Art Exhibit board in the classroom. Along with Algebra 2 classes, students will compete for four prizes. On May 9th, the art pieces that have been submitted will be judged by students, teachers and administrators. Four prizes will be awarded; one for the most original, one for the most mathematically complex; one for the best cultural representation and one for color and design.

The mathematical selection must include spirals, shadowing, coding and proportion in the design. The cultural representation piece needs to include cultural designs associated with a specific culture such as Islamic Star or Mayan art.

On May 16th we will award the prizes for the 4 categories.

A comparison was made between pre-assessment tests and post-assessment tests with and without the inclusion of the design tools. From the data, the design tools appear to be an effective resource to help improve students achievement test scores.  

Challenges:

One of the challenges in collecting data was the transitional population of this group. Several students dropped out early in the year and several spent a considerable amount of time in juvenile hall before returning to class.  Truant students in both classes made up 8.8% of the class population. Some students did not finish the course or show up to take the final post assessment. These students were not included in the study.

Results:
3rd period had more female students than 4th period. Girls tended to like the beadwork project more than the graffiti art work. The opposite was true for the males. They enjoyed the graffiti art work, but did not seem as motivated to do the beadwork.  4th period also had a significantly higher level of male students with learning disabilities than 3rd period; whereas 3rd period had more female resource students.

At the end of the first semester, 9th grade males in the pre-algebra with the Culturally Situated Design Tools component had a slightly higher grade than the 9th grade males in the pre-algebra class without the CSDT component.  However the 10th grade girls had a significantly higher grade using the CSDT component than did the 10th grade girls who did not have the CSDT’s available to them. With the 10th grade boys. the opposite was true.

With the assessment tests, students who had the opportunity to explore the CSDT software and complete the supplementary workbooks did significantly better than the students without the ethnomathematics software. The students in 3rd period took the assessment test in September and scored an average 11.16%. Retaking the test in January improved their score only 1.04% to an average of 12.2%. In June, after they received access to the CSDT tools used in 4th period, they averaged  16.2%. This is an increase of 5% from September. 

In the 4th period class, where the CSDT software was included as part of the curriculum, they scored only 8.3% in September, but improved their score 3.65%. Their average score in January was 11.95%. In June the average score was 28.26%. This is an increase of 19.96%.  Still very low as compared to mainstream pre-algebra classes, the data does show a larger improvement in the assessment test for the students after they explored CSDT software.

The 3rd period class began using the CSDT software in January for the second semester class. Interestingly their assessment scores in June improved at a higher rate than they did in the first semester without the ethnomathematics component. 4th period continued to improve in their assessment scores.

The grade improvement for this students using the CSDT software over last year’s students (who did not have the software) is statistically significant at p < .001.

Based upon the data derived from this project, it appears that CSDT software helps students improve in their assessment scores.

Linda Rodrigues

PERIOD 3 CLASS

	 ID Marker 


	   Ethnic


	  Gender 


	  Grade    

   Level
	      Sept Assessment    

     Score 

  
	   June Assessment

    Score
	January

Grade
	June

  Grade

	373
	Hispanic
	male
	   9
	26.2%
	26.2%
	D-
	D-

	431
	Hispanic
	female
	  12
	4.8%
	dropped
	F
	dropped

	827
	Black
	female
	   9
	0%
	no show
	D-
	Truant

	925
	Hispanic
	female
	  10
	33.3%
	48.8%
	C+
	C-

	667
	Hispanic
	male
	  10
	42.9%
	45.2%
	A-
	B-  

	247
	White
	female
	    9
	21.4%
	46.4%
	D+
	D+

	457
	Hispanic
	male
	  10
	16.7%
	dropped
	D-
	dropped

	439
	Black
	female
	    9
	16.7%
	50%
	C-
	C+

	086
	Black
	female
	    9
	16.7%
	dropped
	B-
	dropped

	284
	Black
	male
	    9
	4.8%
	8.5%
	D
	D+

	379
	Hispanic
	male
	    9
	16.7%
	dropped
	C-
	dropped

	444
	Hispanic
	male
	    9
	0%
	dropped
	F
	dropped

	723
	Black
	female
	    9
	19%
	19%
	C
	C+

	833
	Hispanic
	female
	    9
	21.4%
	41.7%
	C-
	C+

	220
	Hispanic
	female
	  10
	40.5%
	71.4%
	C-
	C+

	332
	Black
	female
	  10
	31%
	no show
	B-
	C

	445
	Hispanic
	male
	  10
	40.5%
	dropped
	C-
	dropped

	180
	Hispanic
	female
	    9
	54.8%
	dropped
	C-
	dropped

	117
	Black
	female
	   10
	19%
	57.1%
	D+
	C-

	369
	Hispanic
	male
	    9
	42.9%
	42.9%
	B+
	C-

	463
	Pacific Isl
	male
	    9
	21.4%
	dropped
	F
	dropped

	431
	Hispanic
	female
	    9
	16.7%
	14.8%
	D+
	C-

	610                
	Hispanic
	female
	  10
	23.8%
	31%
	C-
	C


	734
	Hispanic
	male
	10
	0%
	3.6%
	F
	D

	269
	Black
	female
	10
	19%
	57.1%
	D
	B+

	216
	white
	male
	9
	33.3%
	39.3%
	F
	D-


School-wide Resource Program Statistics:
Male   130 in school  

2.9% of the school population;  5.8% of the male population

Female 53  in school 

1.2 % of the school population; 2.4% of the female population

African-American  male: 27

14.8% of the resource population

African-American Female 14

7.6% of the resource population

Although the African-American population makes up only 10% of the school population, it makes up 22.4% of the resource population with twice as many African-American males as females.

Hispanic male:  43

23.4% of the resource population

Hispanic Female  16

8.7% of the resource population

Although the Hispanic population makes up 26.9% of the school population, it makes up 32.1% of the resource population almost three times as many Hispanic males in the resource program compared to Hispanic females.

PERIOD 4

	ID Marker
	   Ethnic
	  Gender
	  Grade         

  Level
	 September

 assessment

     score
	  January

assessment 

    score
	January

Grade
	 June

  Grade

	864
	Hispanic
	male
	9
	2.4
	14.3%
	D-
	D

	451
	Hispanic
	female
	9
	11.9
	10.7%
	D-
	D

	973
	Black
	female
	9
	16.7
	dropped
	D-
	dropped

	326
	Black
	male
	9
	16.7
	40.5%
	D
	C-

	038
	White
	male
	9
	42.9
	no show
	D+
	D+

	581
	Black
	male
	10
	14.3
	16.7%
	D+
	C-

	217
	Filipino
	male
	9
	14.3
	21.4%
	D+
	C+

	218
	Black
	male
	10
	31.0
	dropped
	B-
	dropped

	194
	Hispanic
	female
	10
	21.4
	39.3%
	D-
	D+

	088
	Hispanic
	male
	10
	31.0
	no show
	C-
	C-

	226
	Black
	male
	9
	14.3
	no show
	D+
	D+

	085
	White
	male
	11
	14.3
	28.6%
	D-
	D+

	842
	Hispanic
	male
	9
	26.2
	dropped
	D-
	dropped

	718
	Hispanic
	male
	10
	9.5
	dropped
	D-
	dropped

	692
	Hispanic
	female
	9
	21.4
	11.9%
	D
	D

	785
	Hispanic
	male
	10
	23.8%
	dropped
	D+
	dropped

	369
	Black
	male
	9
	21.4
	no show
	D+
	D-

	291
	Hispanic
	female
	9
	38.1
	no show
	D
	F  Truant

	473
	Hispanic
	female
	9
	16.7
	23.8
	F
	D+

	957
	Asian
	male
	10
	19.0
	39.3%
	C-
	D

	387
	Hispanic
	female
	10
	7.1
	29.8%
	D
	D-

	078
	Black
	male
	10
	28.6
	36.9%
	D+
	B-

	185
	Pacific islander
	male
	10
	19.0
	dropped
	D
	dropped




	631
	Black
	male
	10
	7.1%
	no show
	D
	D-


	222
	Black
	female
	9
	23.8%
	35.7%
	transfer
	D+

	167
	white
	female
	9
	14.3%
	23.8%
	transfer
	C-

	436
	Black
	male
	11
	52.4%
	no show
	transfer
	C-

	492
	Asian
	male
	10
	0%
	no show
	F
	F

	364
	Hispanic
	male
	9
	4.8%
	51.2%
	transfer
	C-


