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ABSTRACT
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designed to gather information from the professional literature,
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Report. Highlights of the assessmentt summary tables of important
results, and conclusions and recommendations are provided,in separate
Summary Report. (Author/JN)

*******.***************************************************************4
* Reproductionssupplied by EDRS are tlie'.loest that can be maae *

_ .

* from the original document.
.

*

****************.***************************4***k******************y**



U S DEPARTMENT OF EDUCATION
NATIUNAl INSTITUTE OF EDUCATION

BRITI'SN COLUMBIA SCIENCE
ASSESSMENT 1982

The 1982 British Columbia Scienoe Assessment was designed to gather
information from the professionat literature review panels interpretation
Panels teachers and pupils enrolled in grades 4 8 and 12 t and a sample from
grade:10i

Specific purposes were
1 To establish baseline provincial and school district pupil achie,ernent

data on selected objectives rated as priorities in the current science
curriculum guides

2 To provide provincial and school district data on changes in pupil
achievement on curriculum guide objectives in selected domains from the
1978 Science Assessment

3 To develop a bank of B C curriculum-related items which can be used to
develop achievement instruments for optional use by classroom teachers
as part of their pupil evaluation-

4 To document current classroom practices and identify significan .
changes since the 1978 assessment

5 -To assess the extent to which change has taken place in nociaacbievement
areas (e g facilities attitudes) which were identified as concerns in 1978

6 To identify the current context within which science curricula are used
7 To examine initial reactions to changes revisions updates in science

curricula since 1978
4,4

1. WHY -WAS THIS ASSESSMENT CONDUCTECP

a

Implemented

VS

Desired Curriculum
Goals
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°FUTURE DECISIONS

AFFECTING SCIENCE
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'Item Bank
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Future Classroom
Achievnsnt Tests

Current
Performance of

1982

This pamphlet provides .
brief answers to the

1

following questions:

WHY was this assessment
conducted°

2 HOW was the assessment
conducted°

3 WHO was involved°
4 HOW well did pupil performance

met provincial expectations in
19829 l

.01
5 HOW döbs pertormance in 1982

compare to 19782
6 WHAT are the attitudes of B

pupils towards science°
7 WHAT are the major findings of

the Assessment?
8 WHAT is recommended by the

Contr'act Team°-
9 WIMAT happens next°
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2. HOW WABTHE ASSESSMENT
CONDUCTED?

MAJOR STAG q.

,

April 1981
Contract awarded by Ministry to
University of Victoria Team

,

May-Auguqt 1981
Development of draft copies of,

teacher questionnaires
pupil achievemen1 items
pupil atUtude items\

_

:.
,

Augusf-September 1981
Teacher Review Panels examine Items
and questronnaires

,

October-November
Achievement items_attitudesurveys7----

1981

piloted; information
developed

and questiohnaires
analyzed and final forms

..

December 1981-January 1982 '
Achievement forms and teacher ques-
tionnaires printed, packaged and
distributed, ,

FebrUary 1982
Teachers complete questionnairei

]
1982
8 and 12 (and a

10), complete
i

. .
March

Pupi !son grades 4,
sample from grade
achievement forms

April-May 1982
Analyses of data '

June 1982
Interpretation Panels consisting of

. educators and members of the public
judge pupil performance levels

7-
.

.,

,

July-Séptentber 1982
Provincial Reports prepared, reviewed,
andfinalized. Rep Orts presented to the
Ministry ,

,

Rovember 1982
Publication of repcirts ;,' v: '"

1, t . .:

3..WHO WAS INVOLVED/

The 1982 Science Assessment was managed by the Learning Assessment
Branch of the Schqols Program Division of the Ministry of Education

The contract for t his asses$alent was awarded to .,-team headed by Dr Hugh
Taylor of the University of Victoria The 'Contract Team was guided by an
AdvisoryCommittee made up of teachers. administrators, a school trustee, and
Ministry and Technical Agency representatives

Members of the Contract Team were:
Hugh Taylor (Chair) University of Victoria
Robert Hunt Victoria
John Sheppy University of Victoria
David Stronck University of Victoria

Members of the Advisory Committee were:
Albert Hayries (Chair) Learning Assessment Branch
David Bateson Learning AsseSsment Branch
Mary Cooper B C Research
Jack Corbett AbbOtsford
Barbara Holmes B C Research
MarionIangdale West Vancouver
Alan Littler Sob ke
Peter MacMillan Barriere
Milton McLaren Simon Fraser University
Ernie Norlin Salmon Arm
Tom Robinson Duncan
Hugh Taylor University of Victoria
Elizabeth Welch-Wilson Nelson

*.* .* .* . . .* . .* . .' .* : .1 *:

.; %The Learning Assessment.Brandh
would like, to convey a heart-felt
'THANK YOU to all teachers who
contributed in such a pi ofessional
manner to the vanous phases of the
Assessment1

: 0.0 . . .

TEACHERS'

PROFESSIONALISM

AWARD

.
4

0.

AREAS OF RESPONSIBiLITYpUVING THE ASSESSMENT

Ministry of Education
Learning Assessment

Branch
TERMS OF REFERENCE

ADVISORY COMMITTEE

TECHNICALSUB-COMMITTEE
r
PROVINCIAL REVIEW PANELS

PROVINCIAL INTERPRETATION
PANELS

Contract Team
Inatruments
- aohleVement forms
- affective scales

teacher
questionnaires

Reports
7 general report

summary report

Technical Agency
Sampling
Instruments
- printing
- distributing
- collecting
Analyzing data
Consulting services

I.



4. HOW.WELL DID PUPIL PERFORMAKE MEET PROVINCIAL
EXPECTAT4ONS IN 1982?

Pu pi I achievement in science was evaluated at three grape levels 4, 8 and 12) over three domains of cognitive behavier.
processes, knowledge, and higher level thinking

Achievement items were distributed over the domains as shown below

DOMAIN
Number of demi at Each Grade Level

4 8 12

Science Processes
Knowledge recall and understand
Higher Level Thinking

60
33
15

36

27

22
30
18

INTERPRETATION PANELS' RATINGS OF PUPIL PERFORMANCE
Scale ST = Strong VS = Very Satisfactbry S-7Satisfactory M Marginal

Three interpretation panels,
comprised of educators, trust- -
ees, and members of the public,
judged,provincial performance
on -a five-point scale

W = Weak

DOMAIN
-Objective

Grade 4 Grade 8 . Grade 12
Mean
Percent* ,

Correct

.Panel
Ratin g

Mean
Percent
Correct

Panel
Ratin g

'

,
Mean
Percent
Correct

J

Panel
Rating

SCIENCE PROCESSES
- Observe,and Infer

Quantify .

- Classify

65
75
60
65

S

VS
M
S

.

.

59 '
NA'
NA
67

(

.

. V$
-----VS"

S
W

" ._
S
M
W

M/S
S
M

1...

55. NA
NA
NA

M--

--Communicate . 1

- Interpret Data
- Identify and Control Variables

KNOWLEDGE recall/understand
- Concepts
- Application/Nature of ScienCe
- Safety Procedures

, HIGHER LEVEL THINK,ING
- Apply Concepts
- Use Rational and Critical Thinking

4

. 56
NA'"
NA

61

55
. 67

, 69

63
58
72 ..

----M

M
M
S

4,m--.

S

S
VS

i

66
56
45

55
53
50
'66

48
50
46

' 53
57

55
52
60.
56

49
58
45

(

M
S

M
M
S .
M ,

V...._

M
M

Mean Percent Correct is the average percent of correct responses to each set of questions within the objective ordomain" No rating given because Panel members felt there was too much variance across ratings of the objectives within the
d omal.Q.,
Not P4.sessed

5. HOWDQES pERFORMANCE IN 1982COMPARE TO 1978?

To determine cbanges in pupils' achieveMent since the -1978 Assessment, several 1978 items, classified under change
domains, were repeated in 1982 at each of the three grade levels By examing the mean percent correct of responses to items
in each category, trends were identified at two grade levels, 8 and 12 NO SUCH IDENTIFICATION was made at grade 4because of a major changt administration of the lostr.uments in 1978, teachers read the items aloud, in 1.982, pupils read

,the instruments
The Contract Team reported that overall performance in 1978 and 1982 was very similar on items repeated in Grade 8 Pupil
performance was judged to be satisfactory in both assessmenti In grade 12, performance on repeat times is lower in 1982 by
less than 2% Even so, the 1982 Interpretation Panel rated the pupil performance higher .
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6. WHAT ARE THE ATTITUDE'S OF B.C. PUPILS TOWARD&
SCIENCE?

The achieVement booklefs contained a number of affective scales The purPose of/Mese scales was twofold to provideeffective instruments for teachers to use informally in assessing class attitudes, and to provide a laase for measuring changein future provincial assessments Some attitude trends evident acros the grades were

overall attitudes towards'science appear to be positive
attitude towards the study of science in school declines from Grade 4 to Gradik12
boys' attitudes towards science appearmore positive than girls' attitudes towards science
only dne in five Grade 12 pupils would be prepared to enter a scientific career

7. WHAT ARE THE MAJOR FINDINGS OF THE ASSESSMENT?

Pupils' Achievement
Three domains were assessed at each of the three grade
levels The Interpretatioti Panels rated pupils perform-
ance on two of the domains as Satisfactory, one was
rated Marginally Satisfactory, four as Marginal and two
received ho rating due to large objective rating variance
The lowest overall rating at each grade level was given
to the objective Know Safety Procedures Very high
performance wasexpected but was npt- attained This
low level of performance was a particular concern to the
Interpretation Panels
In Grade 4, process and thinking skills appear to- be
adequately developed Concepts appear to be under-
emphasized perhaps due to lack of tirrie spent teaching
science in the primary grades
Pupils appear to be leaving elementary school with an
adequate scientific background in the basics but they
are not showing adequate ability to integrale knowledge
and processes

The Grade 12 picture is discouraging No areas of
achievement were assessed in which it could be said
that the pupils were achieving well
As in 1978, sex-related differences in achievement
geherally f avou red males Only in the process domain at
Grade 4 did gids outperform boys
Current Grade 10 pupils and Grade 12 puprls with
science codrses beyond Grade 10. performed substan-
tially better than Grade 12 pupils with no senior science
courses

Performance on change items showed no differenue in
achievement at GradO and a slight decline at Grade 12
level

\
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Teacher Questionnaires
Many elementary and a number of junior secondary
teachers consider themselves less than adequately
prepaced to teach science
Many elementary teachers are not spending the
recommended time in teaching science
Almost one-half of all teachers surveyed expressed the
need for extensive in-service and were willing to part-
icipate after school hours
Some progress has occurred sinq41978 in the area of
coordination, especially at the secondary level How-
ever, one-half of the respondents still report no district
level coordination in science
Elementary teachers still report (as they did in 1978)
difficulty in the general areas of factlities,and supplies_
The situation has improved spmewhat at the secondary
level, but some problems are' still being rortedat the
junior secondary level
Nearly all teachers of Biology 11 and1.2 see a need for a
Curriculum revision

Other Difterence
At all levels, pupils who, most commonly spoke a
language other than English had lower mean scores on /
all domains and-objectives Differences lessen and even
disappear with increasing,time within the schools and
with the introduction of English in the home
PupilS' whose post-secondary plans included scientific
study achieved much higher than those who planned
further Study in non-sciehtific areas

Gr 10 students
SI Gr 12 students, no science past Gr 10

Gr 12 students. Gr 1t but no Gr 12 science
[11ffil Gr 12 students, at least one Gr 12 science

Science Knowledge Higher Level
Processes "' Thinking



Recommendation 7 I

8. WHAT IS RECOMMENDED BY THE CONTRACT
TEAM?

The Contract Team s recon,rwdahons were split into two
levels those "of highest prionty and further recommendations

R&omrtlendat,ons Of Highest PnorTh,

Recommendation-71

That the Program lrple,newat on Branch of the Mmistrr of
Education coordirate the design dE,:elopilen and del.verv 0'
in-service prog,ams vrhc n wo/ loc.'s on the following areas of
need 1

how to teach sc/ence processes and critical throlona skills
, the develorament of an adequatie blickground of 4.cienge

knowledge in areas stressesid in the curriculum in areas of
weakness tor elememary teachers and in the phys,cal and
earth space sciencea for limier secondary teachers
how re safely teach scence
how to teach safety to ponds

Recommandation,2

Ttiat the following ations be en with estJec, to the ore-
service training of teac,hers

the Faculties of Educabor, sho.iid revise tea, her education
programs as needed to ensure that

all pre-service elementwy teachers eipt)nence science
study to a mininiurn of a 3-unit coorse or equiralerit at the
university college level and
all ore-sef vice elementary teacheis taAe a course, science
teaching methodology'

the Facultiel of Edocat'on shoul-f give greater emph Sis to
each of tne techniques and tonics identified by teacher to be
most inadequately emptiasized in 'heir pre-sertice training
the Ministry of Education should revise certification guidelines
to reflect tte above

Recommendations Further

' Rocommendail?Im3

That the Ministry of Education establish safety standa s for
sc13ool science classrooms and provide funds for sch istricts
not only to conducq surveys of the science safety utement in
schools where science is taught but also to eorre t deficiencies
that may be discovered through such sorveys

I Recommendation 4

That the Curriculum Development Branch cif tne Ministry oJf
Education establish a Senior SecOndaey BiologyRevision Commit-
tee to re-examine all aspects of the semor se'condary biology
curriculum

{ Recommendation 5

That school districts
evaluate the form of science coordination within each school
aneestablish some fui in uf s.huol level coordinatinn who,e
none now exists
not currently providing science coordination appoint or desig-
nate,a qualified individual 01 unit vkduals to bt.: rcr,pulisible for
cgoidination and leadei ship of thb sciem e programs withal

.the district

Recommendation 6

That sdhool districts
investigate the potentiaAfor converting some existing element-
ary gene-rat classrooms into rooms with adequate science
facilities
examtne elementary schools for ways to utilize available space
so that central stooge and prparation space is available for
science teaching
attempt to provide for adequate ventilation storage space for
vrlatiles increased general storage space for equipment and
increased space for storage of pupil prolects where these are
needed in schools
examine the quantity and quality GI the materials and equip-
ment used in their science programs and make a determined
e'fort to effect improvemeots where these are necessary
especially in elementary schools and small lumor secondary
scbools .
encourage school libraries to purchase an adequate supply of
science reading materials in both elementary and secondary
schools

That wherever possible school districts and administrators
avOid assignofg teachers with Ifttle science background to teach
science in lunior secondary grades Where teachers must be
reassigned outside specialty provisions should be made for
retraining

Recommendation 8 I $

That school administrators and teachers- follow ttie time
allocations given for science instruction in the Administrative
HaRdbook

Recommendation 9

That teachers and school librarians cooperatively explore the
upgrading of print materials in libraries and classrooms at both the
elementary and secondary levels 4

Recommendation 10

That iunior secondary teachers give greater time emphasis te
earth science topics

Recommendation 111

That science teachers
ensure that pupils understand safe procedures appropriate tO
their level
give pupils more practice in presenting results inigymbolic
forms (especially graphs) and in interpreting such forms

o give extensive time (particularly in elemerVary schools) and
emphasisdo measurement arid guantificatidn skills and to the
use of the metric system
give pupils in upper elementary grades and secondary schools
adeq'uate experience in analyzing variables and designing
controlled experiments
giva more emphasis to teaching the practical applications of
science knowledge and to using that knowledge in new
situations



9. WHAT HAPPENS NEXT? 1

Results of the 1982 Science,Assessment are now available for use

PROVINCIAL LEVEL

Some examples of ways the results will be used are

OTHER LEVELS

Other groups which will find theThis assessment preceded the introduction of a new curriculum in .

junior secondary science, and follows a revised curriculum in elementalsy
science This asKssment has provided baseline data which will be used i and relevant ,nformatIon include Schoolfuture assessment's to help judge effectiveness of the new curinula

Districts, local teachers' ,associations,

Assessment results a source of important

a

QUESTIONS

professional development groups, and

Any individual or group desiring clarification, discussion, assistance or)
advice on any aspect of the assessrriet should contact the Learning
Assessment Branch hreactions to fhe Minisfrx

teacher educators Interested groups
should examin the reports and
'recommendatio 1%and submit their
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Curricufum goal and assessment domains

The circled areasin the above chart indicate assess-
ment domains selected from the full range of curriculum
goals stated in the curriculum

not specifically, listed as curriculum goals

PROVINCE OF BRITISH COLUMBIA
Ministry of Education
Schools Department

Programs Division
Learning A.Ss'essrrient,Branch,,
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The GENERAL REPORT ancr the.
SUMMARY REP,ORT of the Science Assess-
ment were released ,n November 1982 The
SUMMARY REPOPT presents higtilights of ,

the project sum.-nAr\, tahlf,s ;of important
results and concHsions and recommenda-
tions ny tne Ointract To.am

The SUMMARY REPORT was dislr ibuted°
to school district ettice in suificienfctuanti-
tiess to4prOvide one copy to each school
CriOtes were also sent to urmersities and
colleges and to othr educatipnal institu-
bons 4

The GENERAL REPOR'T includes chapters
detailing ac h e ement results teacher
questionnaire results and the conclusions .
and recommendations from the Contract
Team lnAiepth discussion of data occurs in
each chapter The distribution of the
GEI1ERAL REPORT is limited because of
the teCnnical nature of its contents

Aoditional L,opies of these reports -Str
,

limited numbers an' a1Wdo along wrfh
rviditional inforrnatinn born
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Ministry of Education
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