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BUILDING A PRODUCTIVE YEAR-ROUND TEACHER, 

RESEARCHER, STUDENT INTERACTION 

To better understand the interaction of the teacher. 

;·"'esearchE·r-·. and stLtdent in this oro.ject, 

in-tormat1on snould be helo+u1 

some back:ground 

The researcner 1n this instance is Finley Mar~(1ey. the 

o l ~---i:::.ct eir o+ the r·i.:~.ter1al -3 Test in~ Labo~-,a·r.:.c:.rv at 

~ccelerator Labo~·atorv <F~·rmi 1 ab). ThroL1qh 

et-to.·-.ts and ore-ol anr1 ing. 

wer"'e +or the 

Ltsef Lt l 

other 

and rne.3ninqfLtl 

oartic1oant-;; 1 n 

t=" errr1 i 

hlS 

All proJects which VJere Llnderta~::en bv the 

teacht:.~r· and stLtdents were the ab i 1 it 'i of thosE:· 

invc1lved ar.d su++1c1ent ass1sistance was availaole to enable 

the part1c1pants to continue the oro.ject sLtccessful lv. 

The teacher in this coll abor-·ation rs .Ja.111.;:.~::; l"le.snek 21 

Dh'iS I cal 

d1str1ct 

science teacher -from a Sil'ial cons.al ic:J.,.:1ted school 

Mr. 

·"!a~net= nas taught earth science~ ohvsi.::al science~ c:~1~~1"1io::;t~v 

1n sv·stem f .::ir 26 

en('Oi I (()·2r1t 2"lt this schoc·l IS aopro>:imatei v 18(l stu.dE-:.1 nt:::- -.:·+:t1 

t.nl'··ci1_l~~n L:..::·:.n ~racJe:;.. b•:::i:.:::~me In'.-'C)-! \ 1 t?•j •·Jl l..:!, tnE-

p; .... :Jqr·c:11T1 orci·o11des teachers of science and ff1athE-?mc:;t1::~~ c~r1 

to e;:per1ence t:ne rea.1 world oi research ~t 

ueoartrne11t ot research -tac i l it i es t~;~'"'C•U.C;.1hO::JU.t 

u:-:~. r-:::.::• =-;:~.2t\-:.--::.. 
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The students in the collaboration come from the TARGET 

SCIENCE AND ENGINEERING program. Students in this program 

are minority students who come from the Chicago area and 

nave expressed an interest in science and mathematics. One 

hai ~ of trie1r day is spent at Fermi 1 ab where they are to 

have a work experience for which they are paid. The other 

half a day is soent at a local high school where the 

stuoerits spend time with a science project. The students 

are suoervised by high school teachers, and their projects 

mav involve electronics, physics, or bialogv. 

In some laboratories, the TARGET student's work 

experience is one which is rather menial in nature. At the 

Material Testing Laboratory, the type of task assigned a 

stL1dent is beyond the 11 bol t sorting 11 category. Tasks are 

designed by Mr. Markley which are within the student's 

capab i l I tv v.nd staff has been assigned to assist the 

students with these tasks. The tasks are of such a nature 

that the data collected bv the students is useful. That is 
' 

to say, tne data obtained will be used in an ongoing program 

at: SL> Ch as the SSC <Superconductinq Sue er 

Coll 1der1 or the Fermilab Upgrade Project. 
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At this point I would ike to relate personal 

experiences which may be helpful in explaining how a teacher 

tram a small rural community in Nebraska can contribute to a 

research project of this magnitude. Upon being selected for 

this pro,1ect, I recognized that I would not be e:-:pected to 

know everything about what was going on. When I first 

arrived at the Materials Testing Laboratory, I was given a 

careful overview of the pro.Jects which were ongoing in the 

iaboratory. 

My specific role the first summer I was at Fermilab was 

to design an apparatus which could be used to calibrate an 

e:<tensometer at liquid helium temperatures. This was a 

challenging proJect for me because, at that time, no one at 

the lab was familiar with liquid helium, and so we all had 

to learn about it together. Another obstacle was the 

aoparatLlS. It was to be designed by me and parts of it were 

to be fabricated by me. 

I became discouraged by the thought of having to 

fabricate the device. I do not have much e><perience with 

machine tools and I became frustrated by the thought of 

having to work with them. Mr. Markley assured me that the 

maJor fabrication would be done by skilled machinists and 

that I wou1d work on some parts of the apparatus under the 

supervision of a skilled machinist. 

This episode occurred about eight davs after I arrived 

at Ferm1lab and points out that it is easy to be overwelmed 

t•v the pro.1ect due to 1 ack of knowl ege and e:;per1ence. I 

+eel tnat Mr. Markley was able to alleviate my apprehesions 

and give me encour~gement. 
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Another factor which must be addressed is the full time 

staff. They are aware of the 11 summer people 11 and are very 

open and helpful when approached with questions. If it were 

not +or their cooperation, very little could be accomplished 

by summer people whether it is finding a sirr.ple piece of 

wire to the operation of a computer svstem, 

The working environment at the material testing lab is 

one wh lcn is foreign to a school teacher. It was pointed 

out to me many times that projects underta~en in a research 

and developement lab usually don't work out the first time. 

It is trial and error, and most of the time it's error. To 

someone who is not used to the constant road-blocks to 

progress, it can be very frustrating and discouraging. By 

the time l ended my first summer, I became accustomed to 

road-blocks and started to see them as challenges. 

About the· fourth week that I was at the Materials 

Testing Laboratory, three minority high school students from 

the Chi ca go area arrived . Thev were to be involved in a 

half-day work experience at the Materials Testing Laboratory 

e,nd a ha.'! +-da\1 science investigation at a l weal high -5chool 

suoerv1sed by local science teachers. 
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Mv job i.-Jas to assist the stL1dents 1n the Materials 

Testing Lab to insure that they were functioning well with 

tne task tnat they were assigned. I al so needed to 

determine how they worked with the people to whom they were 

assigned. These students were from varying backgrounds and 

interests. Their adjustment to the tasks assigned could be 

oifficult. The tasks that they were assigned were not mere 

inake-work .jobs,. but researcn pro,jects, the results of which 

would be used to make decisions about multi-mill ion dollar 

pro.1ects. 

My second summer at the Material Testing Laboratory was 

more en.1ovabl e and interesting than the first. I was to 

complete the task that I was assigned the first summer, the 

l 1qu1d helium extensometer calibration apparatus. and I was 

also able to work on a new project. ·The new project was to 

a.ssemb 1 e an apparatLlS which measL1res the therma 1 eHoans ion 

properties of a series of related insulating materials which 

are to be used in the construction of massive magnet coils 

+or the main in.iector ring of the proposed 3 Tev Collider. 

i·~)e apparatus consists of an oven~ which has a computer 

o:ontrol unit which is able to control the rate at which tne 

oven heBts uo, a dilatometer, which is composed of an outer 

ovrex tube in which the sample is placed, a thermocouple, to 

determine the temoerature of the sample, a i near var i ab 1 e 

dii'ferential transducer <LV(IT), to determine the change in 

length. and a X-Y chart recorder. 
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During this summer I again worked with students of the 

TARGET program. One student worked with me in the 

coefficient of thermal expansion experiment, while two other 

students worked together determining the index of refraction 

of samples of the same epoxy resins. The student that I was 

working with helped make samples for testing and was 

involved in the test of the material 

;c;s the summer came to an end and I was preparing to 

return to my teaching assignment in Nebraska, Finley Markley 

asf,:ed it I would be interested in cont incdng the research 

that 1 had started that summer in my own community of 

Oakland, Nebraaka, After obtaining permission from my 

superintendent, arrangements were made and the apparatus was 

shipped from Fermilab to Oakland. At Oakland, the apoaratus 

was assembled and samples were tested. 

I have involved several of my science students in this 

Some students are involved in the determining 

of the coefficient of thermal expansion, while others from 

tne computer class are attempting to determine how to 

collect aata directly from a computer 1 ink 
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In an effort to develop a computer 1 ink-t.tp +or the 

experiment, I have contacted Ron Bonnstetter, the Science 

Methods Teacher from the University of Nebraska. He is 

ass1st1ng me by giving me access to his account in Bitnet, a 

computer network, which will allow me to communicate with 

Fermi l ab. 

I have also contacted Dr. Guenther, the chairman of the 

F·hvsics [tepartment at the University of Nebrasl.a at Omaha 

(LJNQ) • Ucon discussing my experiment with him, he gave me 

some ideas which may help me in collecting val id data. 

I believe that the program in which I am participating 

has helped me grow professionallv and has allowed me to 

become more aware of my potential as a scientist. There is 

a saving ''Those who can, do. Those who can't, teach.'' I am 

a professional teacher, and everytime I hear this statement, 

I become angry. 

I know what it is to be a teacher and I know the value 

tnat I have to the societv in which I 1 ive. Th 1 s program 

acknowledges that contribution. Part of my useft.tl ness to 

~he program I am in is because I am a teacher. Mr. Markley 

nas said this to me many times and this is important to me. 

1.nowi ng that I am cap ab 1 e of doing other th i n<;is makes it 

easier for me to stay in teaching knowing that I could do 

other things. I can now answer SLtCh rid icLt1 OL(S com111ents 

made by critics of the teaching profession with the knowlege 

that II I can do. and choose to teach too. II 

In summary I would 1 ike to state that this program has 

manv benefits to the partic1oants. 
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First to the teacher who is involved in the program 

i:nere is an opportunity to e::pand his background. He is 

al 1 owed to develop a knowl ege of what the real world of 

scientific investigation is a 1 1 about and in doing so 

develop an improved self-concept. 

Secondly, the students involved are exposed to 

practical ,;;cientific e:·:periments, learning the scientific 

method in practice and not from some dry te:·:t book. The 

students also learn about responsibility. In this program, 

their work is valuable and their contribution therefore is 

valued. When a student's work and contribution has value, 

i:his student,s self-image will be improved. E;.:po,;;ure to a 

scientific environment wi 11 al so foster the possibi 1 ity of 

tne student pursuing a career in science. 

Lastly, the researcher is a benefactor of this program. 

Jt proper pre-p 1 ann ing is done, the students and teachers 

will contribute data from their efforts. The background of 

a teacner and a student is different than that of a 

researcner. They are able to learn from each other. One's 

pros.ciecti ve of the problem is e::panded if different points 

of ve1w are taken. 

Tnere are many other benefits that come about from this 

collaboration. The examples of the benefits that I have 

mentioned snou l d give you some idea how it works and what 

can be acccimo l i shed by it when it does work . 

,. 

r.esoectful 1 y contributed by James E. Mashek, TRAC teacher, 

and Finlev Mark 1 ev, Supervisor, Materials Testing 

LaDoratory, Fermilab. 
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