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ABSTRACT

This study provides formation on science teachefs!
perception of themselves and their working conditions. A sfratified
random .sample of junior and senior high school scierice teachers from
three regions (12, states) of the UniteX States was selected to
respond to a questionnaire and an attitude measure. The questionnairé€
contained 20 items dealing with teacher satisfaction on teaching /I~
skills ‘and 25 iteams dealing with teacher satisfaction oh school

' conditions. Resplts showed that both junior and senior high school
teachers rated their knowledge and abilities as satisfactory to gocod
on alk the 20- ability items. However, five of these itéms showed a
,significant difference bctween the ratings of the junior and senior
-high school teachers. Results showed also that the junior high
teachers rated their school conditions as significantly poorer than
31d the senior high school teachers on eight of the 25 items. It was
coné\uded that these science teachers aré generally satisfied with
thein\ ovn abilities, but believe their school c®nditions need
improvesént. (HN)
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Science Teachers' Perceptions of Their Teaching Skills

and Their School Conditions*

S ' 'Frances Lawrenz :
o ’ /' . University of Minnesota

® Problem &

‘Knowledge of teachers' opinions of their own skills is important for

the aévelopment'of teacher education prsgtgeg: -It is necessary to kn7w

-~ wheré teachers feel a needbtq improve themselves and where they believe

they have expertise. Teacher participation in training programs is likely

to occur if the progrﬁm satisfies their perceived needs. Also, undergraduate

teashér education programs need to know what areas their graduates believe
X 1 A . . \

. . : . , <
" .-~ were covered well and in which areas their program was weak.

.. . ] :
) A In order to provide information to aid in the development of teacher
> ' ’ s ’ S
~  education programs, .this study sought to contrast the areas of teaching

»

skills in which science teachers felt a need for improvement with those

Y

. '5“ .
areas in which they were confident of<their teaching skills. What type of

S 1earn;ng.situation science feacherélpreferredeas-also investiggted.

Knowledge of teachers' opinions of their school working coﬁ&i;iéns,is . /
alsolimportant. Administrators must knqw what gchool facilities are |
éénsidered inadequatg by the faculty before thg& can consid%r_implémen;ihg o '%\;
the desired “improvements. E%;lfécuity shdﬁldxbe allowed to déVelop their

i v . —

own opinions independently\Xﬁd then present their recommendations to the .
: ) J// *This étudy was supported by grant GW-6800 from fhé National Sé;énce
f0undation

Fo the University of Minnesota. Wayﬁe W. Welch, Project Director
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administration. Therefore to aid administrators, this study investigated

. -

sclence teécners' perceptions of various school conditions.
In summary this study provides information on science teachers'

perceptions qf themselves and their working conditions.

Procedure

.Th¥ dath for this study were collected as part of e National Science

[}

lFoundatie? (NSF) evaluation project (Welch,and Gullickson, 1973). A strati-
fied random~ sample of juntor and senior high school science teachers from
threeyregions (12 states)-of the United'States was selected to respond to a
questienneire—and ﬁﬂ'attitnde measure. JThe regions included the states of )
Misﬂiseipni, Alabama, South Dakota, North Dakota, Nebraska, Minnesota, Iowa,
Wyoming, Coloradc, Uteh, Igaho and Montana.. The principals of the selected
schoo}eﬁwere contacted and esked to select randomly.é science teacher to

/

complete the instruments. (SeelGullicksdn and Welch, 1973, for a descrip-
‘tion of the sampling comncerns). - . S
Part of the questionnaire contained items relating to demographic data

on the teachers, to school situations, and to NSF institute partic}pation.

The sample descriptors which follow were obtained from these-items Lnd from*

",the attitude measure. Of the 344 feachers who completed the instruments,

,}?ﬁ/f31 .4 percent) taug%t junior high school science and 236 (68.6 percent)

N

taught senior high. Tiere were three types of senior high school science
teachers included: (1) biology teachers (35.6 percent), (2) chemistry
teecheré“(&?.B percent), and (3) physics teachers (17.1 percent).e A majority

‘(81 percent) of the teachera were male and 62 percent of the junior high

- teachers and 79 percent of the senior high teachers held bachelor degrees in

" a science field.. Biology was the nost common field. , Thirty-eight percent

&
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responding teachers;held master's degrees. All of the teachers' Lo
dde on the attitude measure indicated positive attitudes towards science,

and 92 percent chose to be identified with science. Both junior and senior
V“ -

‘—contained classroom situation. Most of_the instruétors (88 percent)
had at least three years of teaching experienoe andg37 percent of the junior
high VEachers and 35 percent of the senior high teachers had over 11 years
of experience. .Sixtyjsix percent of tne junior hign teachers and 70 percent

:

of the senior high teachers had attended some type of National Science

" Foundation Institute with the ‘unitary summer institute being the most popular

(39 percent).- . : | : -

The remainder of the questionnaire dealt with the. teacher's opinion of

his own skills and of his school's workiné.conditions. The questionnaire’

‘items relating to teaching skills could be grouped. into four general areas:.

(1) effectiveness, in using a varieky of classrqom presentation techniques,

(2) knowledge and ability in subject area,” (3) ability to oreanize and

change curriculum, and (4) effectiveness in evaluation tasks. . The science
teachers rated themsglves on the items of "each c1u%;e£ as::X5=excellent;
4=good, 3=satisfactory, 2=gsome improvement needed, l=much improvcméﬂz;needed.Q

The same five-point scale was used to respond to clusters of question-

™

naire items pertaining to existing school conditions. (1) course constraints,

g

- i.e., equipment, facilﬁties, and quality andnquantity of materials used for K

student learning in the classroom, (2) time constraints, (3) space constraints,

“and (4) personnel constraints, i.e., ayailability of consultants, secretaries,

and assistants. ’ ) . '

~

Mean ratings and' standard deviations were obtained for all of the teacher
. . . v - - * .

opinion items and reported for .junior .and senior high school teachers.

- . -
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Results

N

As shown' by the ranked {tems ‘in Table/d junior high teachers'reported

their knpwledge and abilities as @atisfacdhry.to ngd.On all items. The

!
!

vdowest,mean-rating (3.1) was received by the "Knowledge of Curricular o

Techniquesﬂlitem followed by "Knowledge;bf'Career Opportunities (3.2)," |

"Effectiveness in Evaluating Difficulties (3.2)," and "Effectivenegs in - /

’

Evaluating Teaching Effectiveness (3.2)." The highest mean ratings were

N~

" received by "Knowledge of Subject Matter (4.0)" and "Effectiveness in

Evaluatiqn-of Students. (3.8)." ' ' ) ‘ {
- /4““\ !

Insert Table 1 abodt here

RN

The senior high teachers also rated their knowledge and abilities as

L4 . . - . . |

satisfactory.to good and as shown by Table[Z,they also,rated the "Knowledge

M .
of. Curricular Techniques (3.1)" item ldwest., Nekt lowest were "Effectivenes;. "
in Individualized Instruction (3. 2)" and "Effectiveness in Evaluating
Difficulties (3. 3) " Similar to the junior high teachers, the senior high
teachers rated "Knowledge of’Subject.Matter (4.1)" and "Effectiveness in
Evaluation of Students. (3.8)" highest. The "Effectiveness of Curriculum
Evaluation" item also received a rating of 3.8.

- . -\

-

Insert Table 2 about here = ° . <
/

Five of the 20 ability items showed a significant difference between

r

~

- . the ratings df'the‘junior and senior high school teachers. The junior high

school teachers rated themselves significantly higher than the- senior high
school teachers on "Effectiveness in Audio-Visual Presentation,' while the
senior;high school teachers rated themselves higher than the juniof'high

school teachers on the other four items: (1) "Effectivenss in Lecture,"
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- TABLE 1

Junior High Teacher Satisfaction on Ieaching Variables

Questionnaire - | N=108

Items . X a s

_ i ‘ ’x‘
Knowledge of-Curricular Techniques 3.1 1.
*Knowledge of Career Opportunities * r 3.2 .
Effectivepeas in ﬁvaluating Difficulties 3.2 .
*Effectiveneja in Evaluating Teaching - 3.2 .

Effectiveness i . L. 1
**Effectivenegs in Lecture" 3.3 1.
*Knowledge of Allied Subjects 3.3 .
‘ Effectiveness in Individualized Instruction L 33.4n 1.
Knowledge of Current Curricular Matter o . 3.4 | .
~Kn0wledge of Test Construction ... ° e o 3.4 .
‘Ability to Adapt Curriculum to Student 3.4 = .
Effectiveness in Group Discussion - " 3.5 1.
~Effectiveness in Eva#uating Superior Student 3.5 1.
Effectiveness in Laboratory Demonstration _ 3.6 1.
Ability to drganize Laboratory Investigation " 3.6 : ‘1.
*Effectiveness in Audio-Visual Présentation - 3.6 .
Knowledge of Teaching Technique ’ ‘.K\ 3.7 .
Ability to Organize Subject Content 5.7. .
Effectiveness in Curriculum Evaluation ~ 3.7 -
'Effectivenese.in Evaluation of Students 3.8 .
Knowledge of Subject Matter f- R ‘ ’ . '4.0 . ;
: . o .

*Differences between junior and senior hig
significant at .05. .

significant at .01. . :

\ - _
hﬁ;ldteacher ratings - '

’

- )

P

**pifferences between junior”’ and senior high achool teacher ratings o

.

-

2
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LTy mmez - .
Senior High Tencher Satisfaction bn Teaching Variables-
- , — = ==
e ' .;..QueQ§ionnaire o .~~ N e Nu236
. : - Items = & b Ny
- ) . N g : X _ ‘BK
| Knowledge of Curricular Téchniques re ﬁ' 3.1; ‘ 1.
Effectiveness in Individualized Instruction ﬁdéi - 3.2 . ;f.
Effectiveness in Evaluating Difficulties_' :l: . n.\xﬂ'ﬂ3.3 ‘ .
*Erfectiveness in Audio-Visual Presentation S '3.4 ( 9
*Knowledge of Career Opportunities .’ ' a 3.4
Ability to Adapt Curricd!um to Student " ' .f3-4
'_'*Effectiveness in Evaluating Teaching - . 3.4
Effectiveness S ' '
Effectiveness in Group Biscussion . ) 3.5
Knowledge of Current CurricularlMatter | o 3.5
‘ *Knowledge of Allied Subjects ‘ . 3.5
) Effectiveness in. Evalqating Superiot Student c . 3.5 . .9
Knowledge of Test Construction ' e 3.5 .8
‘Ability to Organlze Laboratorx_ﬂnvestigation “ \; 3.6 .9
ETfectiveness in Laborafory Demqnstration 5; jv_ 527‘ .9
**Effectiveness in Lecture ’ . ‘ ,-l 3.7 .- .8
s Ability to Organize Subject ‘Content ~— “t © 3.7 ' .8
_Knowledge of Teaching Technique o _ - 3.7 g
.Effectiveness in Curriculum Evaluation - ' 3lS .7
;Effectiveness in Evaluation of Studegts o s 3.8 3 o7
Knowledge Qf Subject Matter o o 4.1 .8

’ 1

0.
-
7

9

significan at .05:; | \

"*Diffeiences between junior and senior high school teacPer ratings

**Differences between j;nior’and senior high . school teacher ratings

significant at .0l. . N ‘
. : K\" o “'

'

\
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(2) "Knowledge of Allied Subjects," (3). "Knowledge of Career Opportunities,

~

and (4) "Effectiveness in Evaluating Teaching Effectivenessg\
The junior and senior high sciénce teachers' ratings of\the school
‘condition items shown in Tables 3 and 4 were, on the whole, lower than their:

ratings of the ahility items wdth an average rating of 2;7 for school condi-

’

. tion items compared to an average rating of 3.5 for ability items. Both the,

junior and senior high school teachers rated the "Availability of Para-

professional Help" item lowest and rated the "Student.Clasaroom Behavior"
item highest. The junior high teachers also felt dissatisfied with the lack’
ofr secretaries and‘laboratory assistants while the senior high .teachers

wanted more consultants andflaboratory assistants. Both felt that the space
R .

provided)for offices and student conferences was inadequate. The junior high

a /

)teachers rated their school conditions as significantly poorer than the senior

high school teachers on eight gf the 25 items.

e -

. Insert Tables 3 and 4 about here.

) -

o o v, -
. » ’

¢ . Discussion

It is diffiCult for anyone to rate himself critically and accurately[~/

e

A study by .Guiler (1970) sﬁggested~that teachers may repgrﬂ a higher percep- .

tion of their ability than they actually possess. Therefore, in examining

4p”fh§\<s:ults this bias must be considered. The ratings of the indiyidual
. * 1items had fafrly high standard deviations which indicated differing self—
opinions. Because of this variability and the possibility of bias, the

> . ’ .
reader is cautioned against overinterpretation of the mean scores.

There are at least three possible causes for the generally:high ratings

on all of the\teaching ability variables.- Results by Chiu (1972) suppert

R . ’ |
Lo : . ’

. »




Questionnaire ) i ’ . N=108
Items o -
- ‘ X 8
D3
W )
Availability of Paraprofessional Help 1.7 < .9
**Availability of Laboratory Assistants 1.8 .9
\ Area Provided for Student Conferences . . N 2.1 1.1
Availability of Secretarial Help 12.2 1.1
Speéialists or Corisultants Available - 2.2 1.0
Office Space , © 2.3 1.3
Time Available for Meeting With Individual 2:3 1.1
i Students _ .
**Student Laboratory WOrkiné Area _ ' S 204 1.2
- **Student Laboratory Facilities ' 2.4 1.2
Professional School Library ‘ , 2.4 1.0
*Storage Facilities for Equipment and | . 2.5 1.2
Supplies .
. Time ‘Available ‘for Reading Professional . © 2.5 - .9.
Literature NN , '
: 3.
**Space Provisions for Present Class Sizes ‘ i 2.6 1.1
] Area of Teacher Work Space o \ - 2.6 1.1
Equipment for Curricular Needs ) 2.8 1.2
" Amount of Equipment to Méet Enrollment Needs | 2.8 1,2
" Time Available for Classroom Preparation T 2.8 1.
Preparation Area Free of Students 2.9 1.
Amount and- Quality of Laboratory Equipment_ 2.9 \ 1.2
Availability and Appropriateness of Courses. 2.9 - .9
to Studént Ability _ .
*Availability and Appropriateness “of Courses . . 2.9 . .9
gkfg_/) {n_‘,t Sgudent Needs o . . ) ..- . o :

R ' : TFABLE 3

Junior High Teachcr;Satiafaction on School Conditions

<

- ***Your Teaching Load - N - 3.0 1.

N :
Variety of Instructionai Materials: (Text, c "7 3.1 1.

1

‘ 0
. Films, etc.) o ! \\
(////ij’;;ntent of Instructional Materials . SO . 3.3 .9°
9

. **Student Classroom Behavior 4 . 3.5 ) .

S A

Differences between junior and senior high school teacher ratings
significant at .05

t

**Differences between. junior and senior high school teacher ratings
significant at .0l. ;
[ ~

10

s
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TABLE 4
Senior High Teacher Satisfaction on School Conditions
\(
Questionnaire N=236
Items " - -
- X 8

N . X
Availability of Paraprofessional Help ’ 1.8 1.0
Office Space” - ) . 2.2 1.4
Specialists or Consultants Available . 2.2 1.1

**AvaiInbility of Laboratory Assistants / . 2.2 1.1
Area Provided for Student Cdnferencea 2.2 1;0)
Abailability of Seeretarial Help; ! 2.3 1.2
uProfessional School Library . 2.4 1.1
Time Available ‘for Meeting With Individual - 2.4 1.1

Students . ] B
Time Available foriReading Professional. ' <. 2.4 1.0 .
Literature
Preparation Area Free of Students 2.7 1.4
Area bf Teacher Work Space 2.7 .
*Storage Facilitiea for Equipment and 2.8 1.3
Supplies. _ .

**Student Laboratery Facilities . 2.9 1.2
Améunt_o; Equipment to Meet Enrollment Needs 2.9 1.2
Equipment for -Curricular Neéds : 2.9 1.1
.Amount .and Quality of Laboratory Equipment 3.0 1.2

**Student Labogatory Working Area ot 3.0 1.2
‘Time Available for Claasrodm Preparation 3.0 1.1
Varfety of Instructional Materials (Text, ‘ 7 3.1 1.1

Films, etc.) , -

_ Availability and Appropriateneaa of Courses 3.1 .9
to Student Ability

*Availability and Appropriatenesa of Courses A .9
to Student Needs ' .

**Space Provisions fqr Preégnt Class Sizea 3.2 1.1
Content of Imstructional Materials 3.4 .9

**Your Teaching Load 4 3.5 1.2

**Student Classroom Behavior ' 3.9 .9

*Differences between junior and senior high school teacher ratings..”

significant at .0S.

**Differences between junior ‘and senior high schopl teacher ratings

sighificant at .01.

e

12
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'the-lengtn of the respondents' teaching experignce as a .potential source.

He found a direct relationship between perceived ability and experience.

AN ) . . e
Anothervpossible cause for confidence in,the}r ability and especially the 4:2&
» . o N .
high rating on the "Knowledge of Subject Matter" item was the depth of the

academic, backgrounds. @ﬂl of the responding teachers held at least a~
bachelor's degree, {3 nercent with a.science major, and 38‘percent with '
‘master;s degrdes. Certainly this group might be expected to~fee1 that their
hnowledge'yas more than satisfactory. In addition to‘being experienced and.
adequately academically prepared, most of the responding teachers reported

attending NSF institutes. Partﬁtipation in these instjtutes should also

-

-

improve a teacher's selfxconfidence.\ k

Teachers were asked to indicate all teaching techniques for which they - .
" had experience. Resul;p qf that categorization(show that even a teacher not ) ]
teaching in a traditional classroom situation has probably had experience
with only one new curriculum technique. The 1ack of personal experience with
a variety of new techniques would contribute to a feeling of inadequacy in
this area and'perhapsicontrihuted to‘the'Iow rating on the "Knowledge of
Curricular Techniques" item.

The junior high teachers;rated themselves signiticantly higher.than
the senior highlteachers on only-one-item "Efféctiveness in Audio-Visual
Presentation. This might be lbecause audio—visual equipment is generally
more -available in/the junior high and therefore these teachers would know~
more abOut how to utilize it effectively (Battram, 1963). Also since the

S A
use. of audio—visual equipment has been shown to be an effective motivational .

- technique for Sunior high students (Soverly, 1971), junior high- teachers

might be ,more inclined to employ this method

O . -,

w“" i : *
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The data suggested a relationship between, teaching load and teacher
l . \".
opinion of student behavior. The senior high school teachers were fairly

happy with their teaghing load and considered thelr students well behaved.
The junior high teachers, on the other hand, were less satisfled (;2.01)

with' thefr teaching load and also had.a lou;r opinfen (;<.01) of thelr
students’ behavior. This seems consfstent with the findings of Klllost

|
(1971) who reported that aclence tenchers Ie\< heavy work luhda\prtvcﬂtqi

better teaching.

-

"Availability and Appropriatencus of Courses to Student Keeds' wans

rated significantly lower by the junfor high school teachers. Because
!
_Juntor high science clanses are required for all students, these clunses
are more hetcerogeneous than the elective senior high classen; Ehcre[ﬂrr,

+

student needs would. be more varied and 1t would be more difficult four u

-~
-

. ’
courge to meet all of them. Also,_the new junfor high ncience curriculums

have not been available an long as the senfor high onea,
Both Junfor -and uvplo% hiph schpol teacherns would appreciate administra-
tive Improvementn fn the drens of time, aspace, and personnel.  The responding

teachern were partfcularly dissatisficd with the avallability of outnfde
¢ L]

”

anfilstance. Check (1971) alno reported teacher disnatinfaction at, the lack

of teacher afdes and paraprofessfonalu. Feaponse’ to thia need {n shown by
the regent trend toward the preparatfon and hiring of asaiatants to afd
teachern.  This hau been taking place primarily {n the senjor high school

Aaboratorfen which may explatn the sfpnitffcantly higher rating of “Avall-

\ . '
nbility of Laboratory Assistanta’ by the senfor high achool teachera.

hY

. ~ LY .
There were four (ftems related to apace conniderationns that werte 1ated

.

b gigndtirantly lower by the funfor Ligh teachera. Apparently, there wan not

‘Adcqunln npnvc'tur the junfor high sclence classen In peneral and

El{\l‘fc. ’ | | | | ’ ) 5

Aruitoxt provided by Eic:
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specifically the laboratory space was insufficient. In contrast, the senior
high nthool teachers felt that tho‘ir space gllowances werce satisfactory. |

Although both the junior and sentor high school teachers felt. that there was
not enough satorage space, the junior high school teachers were significantl'y

lewn satisfied.

Conclusions

Becaune all of the ratings for the teaching ability variables wcr; above
the natisfactory leve), 1t.m1ght appear that therc would be no great need for
teacher Jdmprovement prograns.  However, these ratings must be viewed in light
n{ pousible blanens and the large individual variability. Certainly those
who ncore below the mean with regard to any rempetency would provide a
clfentele for fnservice programs which would attract others as well. Data
nh;v that more teachers have participated in unitary summer Institutes than
in any other type. Consequently, the mont effective method of presenting
the denfred 1n!ormnliné may be in short summer {nntitutes,

Junfor high achool teachers might be more willing to attend educational
PUOREamy than wenfor high lc—mlmr;a becaune thefr opinfonns of thglr skillna

arte penetally lower, It s libely that programes {n the arean of curricular

Ctechniques and (n unln‘ evaluation to diagnowe difficultien would be well

recelved by both types  of teachers.  Senfor high teachers may apprecinte
crxtra help tu the area  of individual fnetruction while junfor’high teachern
4
r ' .
would probably rather leatn about career opportunitien. The effflcacy of a
program dealgned nolely to fmprove bnowledpe of subject matter 1o doubtful,

primari{ly becauyne the teachers rated thempelven exceptfonally hiigh in this

alen,
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Undergrnduéte teacher education programs apparently provided their N

\

gradéhtes with good backgrounds in their subject matter and 1n.wa'to evalf

uate students and curriculums. However, these programs should probably

provide more background in djfferent curricular tgchniques 1.e. modular
schedulirng, team teaching and programmed iftBtruction. The low ratings of
b ‘ . .

this area might be becgpsu‘(hese curricular techniques were not known when

mpny.of the pnrtici;ati%g teachers were attending echoél. More time co&ld
also be spent on the use of evaluation in q;sessing teachiﬁg.effecfiveness
and. in Zingﬁbsiﬁk difficulties for remedial ,ork. Finally, more emphasis
g?uld be given on how to 1ndiv1dualize instruction and on what career
opportunities are nvnilnble.' o ' ~

l There 18 a éerceiVed need for 1mproveméﬁt regarding time, space, and
cuﬁhcinliy personnel conditio;g in both junior and senior high schols.'
Thene less than natiéfactory ratings certainly indicate a need for a better ;
lu;k at school conditfons than the preliminary view this survey affordedj‘ : i
Obviously, these science teachers were particulg;ly unsaq}sfied yith'the
umounf of help they received and with the space prqvided for offices and
utudent conferences. School ndministrntorﬂ_shodld sce if this dissatisfac- b
tion {n justified and {f improvements 1p these areas would 1mpfove‘the
quality of fnstruction. The junior‘high school administrator should be f
aware of the penerally lower teacher ratings of junfor high nchool’conditi?nu
and particularly of the {nadequate ;lnuuroom-]nborntory space. Most ﬁf
the ftems relating to course needn were rated "Junt natinfactory" mso )
u&mlnlntrut!vo complacency in thene regards {n qunrrnntcd.

In concluston 1t appears that thene science tenchers nre- generally |

natinfied with thetir own abfl{tfens, but that they believe fhcir nchool

I
-

condftfons need {mprovegent.

& ‘ !
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