The AIMS Educational Foundation of Fresno, Calif. wants to help teachers help students learn math. It’s a simple-sounding proposition that’s anything but simple.

AIMS -- with start-up help from the prestigious National Science Foundation -- has spent the last 28 years developing hands-on curriculum so teachers can guide students to understand mathematical concepts, not just plug numbers into formulas.

Formulas solve problems. Concepts help students understand answers, and research shows that students who first grasp the concepts score higher on standardized tests.

However, the world of high-stakes testing promotes a brisk pace of instruction. And many teachers feel little choice but to emphasize formulas over concepts. It’s the way teachers were taught as children, and it’s how they now teach, even though many know that concepts-based instruction offers long-lasting benefits to their students.

AIMS (which stands for Activities Integrating Mathematics and Science) hopes to build momentum for concept development by focusing its curriculum on specific areas of math instruction. The goal is to build a bridge between alternative forms of instruction such as manipulatives, animations, and comic book characters (all part of the AIMS arsenal) and real-world classroom lessons that teach to standards that students are expected to master.

The piloting of that new curriculum took place this summer in Room 11 at Carver Middle School in a Fresno neighborhood where enrollment is 38% Latino, 32% African American, 27% Asian and 3% white and all students are socio-economically disadvantaged.

The students of Room 11 -- a noisy group of below-grade-level seventh graders -- were taught by Sheldon Erickson. During the regular school year, he teaches a half-day schedule at a magnet middle school for advanced students in Fresno; the other half of the day, he develops AIMS curriculum.

Erickson is a disciple of hands-on instruction who improvises with whatever is at his fingertips. He taught one lesson on perimeter by picking up a classroom desk so students could visualize the outline of its top. And he devised a problem about area using the acoustical tiles on the walls of the classroom.

Some of Erickson’s teaching aids were surprisingly modest. Plastic squares not much bigger than a stamp. Colored pencils. Decks of cards. But in those simple props were the means to effectively engage students with the mathematical content.

One warm June morning, six girls and 12 boys shuffled into Room 11 a few minutes before the 8 o’clock bell that would signal the start of the 2-hour class. Chatter rose to a low-level din as the students took their seats and Erickson asked for their attention.

They began the day by skip counting to review multiplication math facts, trying to beat the numbers before they appeared on the Smart Board.

“6. 12. 18. 24. 30 …” the students’ voices rang out unevenly; one boy shouted out answers as he counted on his fingers. Erickson settled down the students with some encouraging words: “Let’s try to do this together.”

Then they went backwards with greater unison: “60. 54. 48. 42. 36...”

AIMS calls it “playful practice,” and it give students a chance to brush up on math facts that they should have mastered at lower grades, but not all did.

Erickson didn’t stretch out the opening exercise because his students have short attention spans.

Next up was the main subject of the day: area of rectangles.

Typically, the formula gets drilled into most people’s heads. Length times width. Short. Simple. Easy to remember. But for many students, “area” is only about multiplying two numbers. They don’t understand that the product of that multiplication represents finite space inside a rectangle.

Teachers taught the formula to generations of students and everyone survived. True enough, Erickson said: “But area had no meaning for many of those students. It’s not that today’s kids need it more – we all would have been better off if we had been taught conceptually. If I understand the concept, I can apply it and it will stay with me. I don’t have just a formula.”

At the beginning of the six-week summer session, Erickson and three other teachers tested their classes of fifth to eighth graders on the three units they would be covering: area and perimeter of rectangles, area formulas for parallelograms and triangles, and surface area and volume of rectangular solids.

Pre-tests and post-tests in the three areas were composed of released questions from the California Standards Test. There were four questions for each unit and a score of three or more was considered proficient.

The average pre-test score for perimeter and area of rectangles was 1.71, and Erickson was banking on increased scores after using the AIMS curriculum. But would it happen? Was it even possible?

On that warm June day, Erickson’s students received an activity page with the outline of six rectangles of different dimensions. Some were horizontal; others vertical. He would use two tactile exercises with the rectangles to move students from the concrete experiences to the abstractions of a formula.

The top row of each rectangle was shaded and divided into squares.

Erickson told the students to make a second row of same-sized squares and color them. They were to follow the same pattern until all the rectangles were filled in with colored rows of squares, each row a different color from the preceding one.

Erickson modeled the activity using the Smart Board. His rows were blue, green, red, black and green.

Many of the students enjoyed coloring, but that wasn’t the reason to do it. Rather, Erickson was developing a visual model for area, and the coloring was designed to provide a physical and visual memory for the students.

Erickson then directed them to fill in the squares with the plastic, colored tiles. Again, each row was to be covered with a different color tile.

He wanted to establish that area measurement requires square units. Putting tiles on the colored squares gave the students a more kinesthetic experience and a longer-lasting memory to develop their understanding.

Erickson’s next step was to connect the tactile exercises to finding the area.

“So how can you figure out the area of a rectangle?” he asked the students, picking a 6x7 rectangle as an example.

“How many squares in a row?” he asked.

“Six,” a student replied.

Erickson nodded, and continued: “And how many different colored rows?”

“Seven,” came another voice.

“Yes,” Erickson said, trying to get the students to skip count seven groups of 6 to come up with the area. “6. 12. Come on, guys. Count by sixes. 6. 12. 18. 24. 30, 36. 42. Now you do the rest on your own.”

A boy named Enrique in the back of the room finished quickly, correctly figuring out each rectangle’s area. He said he liked the class. “We do fun activities, and then do math,” Enrique said, not realizing that “fun activities” such as Erickson’s are math, too.

“Sometimes, we go outside and measure things,” Enrique added. When studying perimeter, Erickson had the students leave the classroom to measure the school’s basketball court. It was another attempt at getting students to see and touch math -- in this case the boundaries of the court.

Erickson also helped three teachers at Carver use the hands-on, concept-based instruction in other summer school math classes. Those teachers’ experiences with the curriculum were important because they would provide an objective opinion of whether it worked and could be used during the regular school year. Erickson, after all, was teaching what he had helped develop and was familiar with, but ,teachers such as Carver veteran Gloria Stanfield had no vested interest, and could be counted on to tell you straight up what she thought of the AIMS curriculum.

Sixth-grade students busily worked in Stanfield’s class coloring squares on the same rectangle activity that Erickson had used. Students occasionally raised their hands to ask directions.

Stanfield marveled at the calm atmosphere and said she had no behavior problems since summer school started.

She nodded to three boys working quietly at one table. “They were terrors during the school year. I’m just being honest. They were terrors. Right now, you can see for yourself.”

Stanfield attributed the improved behavior to students being less frustrated with their math lessons because of the hands-on approach. “If some students don’t understand what I’m teaching during the school year, they start negative behavior to get out of the room because they don’t want to be embarrassed,” she said. “But with AIMS, they can see and they touch the material. When they make a mistake, we can show them and they can see it. Once they see it, they seem to be learning faster.”

One of Stanfield’s students, an 11-year-old named Isaias, said the summer school class had helped him understand the concept of area, not just its formula.

“Area is what is inside,” Isaias said. “I used to think it was just multiplying with numbers.”

As encouraging as one student’s progress is, it doesn’t remove the pressure that teachers feel under the testing requirements of No Child Left Behind and other accountability programs.

“There’s a certain amount that we have to cover for the CST [California Standards Tests], and if we don’t, we’re dead ducks. I mean, it’s the truth,” Stanfield said.

So she and other teachers wonder: No matter the effectiveness of the AIMS curriculum, how could it fit into the pacing schedule that school districts insist that teachers follow to cover standards that students will be tested on?

Erickson said AIMS needs to be the curriculum, not a supplement to what’s now being taught. He acknowledged, however, that change is slow; it takes time.

The best that teachers might be able to do is start a conversation with their principals about how to integrate AIMS into their curriculum.

Stanfield is hopeful that the educational system is open to such change, and it’s encouraging that the Fresno Unified School District asked AIMS to use its curriculum at Carver during summer school.

“It’s obvious that the district is trying because we have this program,” Stanfield said. “This curriculum shows me that they just aren’t talking about making changes. They’re trying to see if it works. And so far, it does.”

Vital, though, was what the post test showed at the end of the six-week summer session. The results were promising.

More than half (52%) of the students who took the test on perimeter and area of rectangles moved at least one band from below basic to basic, basic to proficient or proficient to advanced. Of that 52%, one quarter of students moved to proficient or advanced, and in the end almost half of the students (44%) were at the proficient or advanced level. The post test on the area formulas and rectangular solids units showed similar improvement. (Note: I suggest running a sidebar box with all pre-test and post-test results.)

Said Erickson: “I had hoped for greater gains but was pleased with nearly half the students being proficient or advanced. I think the comments of the principal and district administrator on seeing the results speak for themselves.”

Carver Principal Steve Morris said it was gratifying to see students so engaged in the summer school math classes and he predicted that the AIMS curriculum helped boost both their competence and confidence.

Fresno Unified administrator Barbara Bengel expressed her reaction with two words: “Great results!”

Erickson reflected on the fact that students generally are not excited about summer school, but that attendance at Carver remained high for the entire six weeks. “Students can’t learn if they aren’t in class, and they won’t stay in class if they do not find class meaningful,” he said. “AIMS materials must do the job because the students came back everyday for more.”

　
