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Abstract

Using an interactive method to teach middle school students
can address the needs of this diverse population.
Electrofiles provide opportunities for students to be
actively engaged in learning. Students can build content
knowledge in electrical circuits by designing an
electrofile or they can review other content area knowledge

through a variety of specifically designed file folders.
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Hands-on Minds-on Learning...

Hands-on Minds-on Learning with Electrofiles in
Middle Grades

“Nothing is so uﬁequal as the equal treatment of
unequals” (Wiles & Bondi, 2001, p. 27). This statement is
descriptive of today’s education for the preadolescent
learner. A growing body of knowledge indicates that
students’ experiences in middle grades influence their
success in school and life (Wiles & Bondi, 2001).
Therefore, it is essential to’use their ekperiences to
address the variety of learning preferences this
multifaceted population exhibits on a daily basis.
Recognizing the diverse attributes and experiences of these
students and addressing their needs through various
strategies will help educators recognize “equal treatment”
is not deéired in the classroom. Interactive hands-on
minds-on learning is one method that can be used to meet
the diverse needs of middle grade students!

Ruddell (1996) confirms, through a variety of
research, “The easiest way to gain and hold students’
interest and attention is by engaging them in
intellectually rich activities that require problem
solving, language interactions, and active participation”
(p. 97). This is much easier said than done in many

situations. Teachers are now competing with interactive
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Hands-on Minds-on Learning...2

games, cellular equipment and other “instant gratification”
devices that engage students for brief moments of time,
then encourage them to move to the next form of
entertainment quite rapidly.

It is the belief of the authors of this paper that
most students really do want to learn. They want to be
actively engaged in meaningful activities that promote and
challenge their problem solving abilities and encourage
creativity. They enjoy the interaction among classmates
while learning, which according to Vygotsky (1986), is how
meaning is derived. Learning does not have to consist of
bells and whistles, but must connect with students’
experiences, prior knowledge and interests. Students need
to know the materials they use will produce the desired
result - meaningful learning. It is with that in mind that
we decided to use electrofiles in our own teaching as well
as encourage K-12 teachers to adapt this concept to their
individual classroom situations. Using electrofiles for the
purpose of instruction can make reviews of content areas
and other skills and knowledge more interesting to
students.

Active Learning

Teaching for active learning and transfer of knowledge

using hands-on minds-on learning can be accomplished with
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Hands-on Minds-on Learning...3

electrofiles. It is a tactile tool used to reinforce or
enhance skills and content knowledge. The electrofile is
an adaptation of electroboard (Carbo, Dunn & Dunn, 1986).
The electrofile is composed of two parts, the clipboard
lighting system and the file folder that contains the
exercise. See Figures 1, 2,and 4. Through this method,
middle grades students become actively engaged in
reviewing, verifying, or challenging themselves and others
in skills and concepts. At the same time the science
concept of circuitry can be introduced, reviewed, or

expanded while using electrofiles.

Materials needed are clipboard, 9 volt battery, 9 volt
battery connector, jumper leads with alligator clips, small
12 volt light bulb, electrical tape, glue, scissors, hole
punch, brass paper brads, colored file folder, aluminum
foil, paper reinforcements (optional), paper cutter, and

wide packing tape.

File folder / \ Figure 1

T\
1. Begin with a colored file N\

@ @ soft @

folder (use color folder Grandma stroked her curls with a gentle

©
so student can not see hand. She pulled up the patchwork quilt. cover ©

through it).
rubbed ©
; -
Folder using paper brad fasters
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2. Questions and responses should | Common African Words

be typed. Cut questions apart O Yam brimless cap O g
O Mosque farmer O
and then place one- inch from O Safari marketplace O :
OPFellah sweet potato O

the left edge of the folder. OFez Mmmgammmmc>‘

O Bazaar Moslem temple of worship O B
Place the answers onto the s

]

Exercise Folder

right side of the electrofile one-

Figure 2

inch from the edge. Remember to mix up
the order of the answers. You may choose to construct the
entire design for a page, print it and glue the paper to
the file folder. Be sure when designing your page to
leave enough space between items and margins from edge so
holes may be punched and circuits may be completed.
3. Laminate the file folder.
4. Open up the folder and use a hole punch to make one
hole in front of each question/answer on the outer edge of
folder. See Figure 2. Holes that are on the right side
should be on the outer edge with answers on the inside of
the holes otherwise it is difficult to see the questions
and answers. If brass paper brads are used, pierce the
laminated surface on the playing surface with the points of
the brass paper brads. It is best to use brass paper brads

when items are in the center of the folder.
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5. Turn the folder over and on its back to create circuits
made with aluminum foil strips and masking tape or packing
tape. Llay strips of aluminum foil (1/2” X 12”) connecting
each question and its correct answer. Next, use packing
tape that is wider than the foil strips to cover each so
they completely cover the punched holes and.remain
permanently fixed. Be sure that each circuit is complete

and insulated with the tape before doing the next

question/answer circuit. If your design requires

triangulation (connecting three f Inside of folder connecting items with
foil.

items) of questions and
answers you may use brass
paper brads instead of

punching holes. 1If brass

paper brads are used, pierce .

one end of the aluminum strip onto the brad point for the
question and spread the brad pointsAto hold the strip in
place. Do the same for the answer. Then apply a strip of
tape so that it completely covers both the foil strip and
the spread flattened brad points.

6. Check every circuit using the clipboard system to be

certain that each is working.
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7. Close the folder and tape the sides shut with packing
tape so that students may not open up the folder to
determine the answers.

Clipboard System

1. Place the light bulb in the hole of the clipboard handle.

' . 9-volt Battery 2
The bulbs come in 12-volt light
several colors, red, 9v Battery Snap
Connectors
green, blue, and yellow.
Jumper leads with
alligator clips

2. Attach one wire lead from the

bulb to the 9-volt battery snap v .

Light system
Figure 4

cap connector.
3. Cut the 24 inch jumper lead wire in half.

4. Strip insulation from ends of cut ends of jumper lead
wires.

5. Next attach the second wire from the bulb to the jumper
wire.

6. Attach the second wire coming from the battery snap cap
connector to the second jumper lead wire.

7. Wrap electrical tape around the connections where the

wires are attached.
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8. Connect the battery snap cap connector to the 9-volt
battery and glue the battery to the clipboard with the snap

cap connector facing the outer edge of the clipboard.

Using Electrofile to Introduce Circuits

Electrofiles can be used

\

N very effectively in the

study of circuits.

. ®

. 0oy ‘-_

@ %f@ Have students use the
®

electrofile to determine

® Complete circuit Incomplete circuit ®

their level of knowledge

L

dbout complete circuits. From the pre-assessment the
teacher will determine the starting point of the unit of
study. The electrofile may be used at any point in the
unit to ascertain if students understand the concepts
taught. Have students make theierwn electrofiles
concerning concepts learned in the unit to challenge their
peers. Also use electrofiles to review vocabulary for the
unit such as electrons, negatively charged, positively
charged, electricity, circuit, conductors, insulators,
series circuits, and parallel circuit.

Make and use electrofiles with any content area or

concept. Make several electrofiles and bring active

10
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learning into your middle grades classroom. Electrofiles

will energize students’ desire to learn.
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