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Objective: This research investigated the problem-posing behavior of teachers
and pre-service teachers in the field of ratios and proportions. This was conducted
by focusing on three task variables related to this content; problem type, number
structure, and semantic types of proportional problems.

Methods: Descriptive data analysis methods were used in this study. The
participants included 75 elementary school teachers, 37 middle school
mathematics teachers from three educational districts in Tehran, and 68 pre-
service teachers (27 PSTs majoring in elementary education and 41 PSTs
majoring in mathematics education) from three teacher training campuses in the
city. The implementation involved asking participants to pose five written
problems related to the content of ratio and proportion at the grade level they
were teaching.

Results: The results showed that the number of proportional problems posed as
missing-value problems was greater than that of other types. On average, each
individual in the three independent groups allocated more than 3 opportunities to
pose this type of proportional problems. In all three groups, the number structure
of within-integer ratios, had the lowest usage rate. Regarding the context of the
problems, more than half of the participants, did not pose problem of the well-
chunked measures type. Additionally, problems with the semantic context of
stretchers and shrinkers were not observed among elementary and middle school
teachers’ posed problems

Conclusion: In the context of teachers’ professional development programs and
through didactical design for pre-service teachers, it is essential to disseminate
the dimensions and cognitive reasons for the necessity of utilizing various types
of proportional problems, to ensure the balanced use of semantic types and to
leverage numerical structures effectively.

K eywords: Ratio and proportion. Problem posing. Task variables. Teachers

Cite this article: Poorang, Afsaneh; Kabiri, Masoud (2024). Characteristics of Task Variables in Problems Posed by
Teachers and Pre-service teachers in the Field of Ratio and Proportion. Educational Measurement and Eval uation Studies,
14 (48): 42-60 pages. DOIL: 10.22034/emes.2025.2040695.2590

[@ ® @ | © The Author(s).
| Publisher: National Organization of Educational Testing (NOET)




w3901 (Il ) 5 9 (5 350 I Siladliae

TVAT=AFY 1,80 1 b YRYF—YARD sl bl

&

r i
JﬂJ}:‘wLﬂ/

olokro gid1 g slokro (Gaw 3 ok (215D Siluwo 10 LRSS (S ko (5 39

il g Camd 09> 0

*‘_;,:.,S dgRun0 ¢ ‘SJ)% aAlud!

o b b 1y (Jgtmme okt i) oilpl il ool O] o iy 68 p0 ol do g b pole oaKtily (ol y (Bjeel (68 axsgal Ll N

af_poorang@yahoo.com

maskabiri@yaho0.com :asbbl, .olul (s B9l (c2ydeby g ingi Glojle & atunly (sBy9p 5 US9el Slillas oBiiingss Hbskiwl ¥

oS

e OleMb]

O’..‘ om! 425\3)3 ccwll g Cond 0jg> 50 ¢lalrogzniily g (lore dlus )b Jld) wyyp 4 gk oyl HEERYS
b plog line 4z 9 (535 15l s 55 Joli o555 ol o b By IS5 o a0 35,05 b 5o
@2l plxo TV (s wlaa VO ol (6 lel g0 -l 03 (hnwogs £33 5] o5 g b9 SR L9
3 (0ly obipel S8 FY 5 bid bjgel 18 VY ) eluagmiib FA 5 (05 3o (sl ailato dus 51 o) dlawgio
sSn o B Sl (el GBAS S 15 51 gy ol timgs (clal B53ss 10 o2l HlSimyd udyy dus
D92 ) 590 Al )3l g Cons (Slge )l

0l gy gy (sl Pluwe glsil ol | S & spme Jlaiod g5 00d )b (ol Bluwe S8 sl
oelad! Jopzme Jlido o5 amls dllue gyl a1y s )b du | i ¢ Jitune 09,5 du I Sya 3l coaiS'eS b
sl 5l eS 05)5 dw 38l o ) Ko s 50 wplao Caale b (sose jlS e solatwl 5 ol
lise 495 GBS S )i | cosi I Gl 0nd )b Blue (olae diej ogad )3 g (e300 lajlible
bwgs oad gyl Plus (e 50 Ko oldil 5 blussh Slixe 4365 0028 ,55 ) Say |) €onds (gaiasdad s (slaojlsh
i odalidie crods s 3 lodso

Sy Ogte (Bjgel b dawly 4 35 g plalre (b Arwg gladely gy ) Cunl dtuols 35 S A
SrSosks g gae glaylidlo jl by (o000 ¢ ol Bluno glgil 51 oslazwl (ad b Jle g sl ¢ jladrogzeaily
b 558 g s Yol ol 05) drgi jolate 4y (Qline (sladisS I jlte

Slaleo cielS5 el it el b el 5 Cas 15 5Dl

1o £

VESY /o €]V sl
VE+Y/+A/VO iz ol
VEY [ A/NY 1 by
VESY/V o[V s il

Sl s sl 5 s 0> 5 lodns il 5 ladne (gg 005 (b Bluws 5 ClST sl ysize Sy (VF+T) Sgme sy tailudl ()55 2D Uan

m DOI: 10.22034/emes.2025.2040695.2590 .axio £+-¥Y (Fhoylois) VF ¢ ol  olaij)) 5 (opSoiluil

BNy © Lilga s>

2955 jgal o plajl 13k




Y el 5 S 05 g 92 0k (b Jiles 55 LSS sla ie (S

douio
INCTM]" 1, ol (o0l lalas ozl 486 3,90 65 5 )5 )] sl s o lgie 42 slls S5 dmogs 990
Okl b 3900 Jasl g S oo ST o sloarly 11Tl 5 (g0 )3 395 (o) Sl Ol sl il (V)
sla JS) T olad clacuns (g olbcaxdge dos I dbdine] il amwg 039d5te 43 g Al Cowd €Cad I dnas S0 4 byl (od 4L
onl Slye dldis S35 55 50ty 4 B 1515 (S0l al dnag W9y > 0,5 4 |y o] e s g epito o025 ailie
(Ve WWelg) ) 292 a2l (Juasd VL slaw 1 porde

7> 3 8 SN 0j 3 oSVl (I b ladpo (slastingly ol bausgi T ol SVl Elis cams) (Byme Sl e e iy (B
0597 ) el g Conmd (Slgizmn b L yo (o pimgfy o b ol )3 el 0l b33 (0 i 41 (lojgutS jl )b ol )3 (298 JB
Sl e pl do )9S > Cul 0391 yiaS sl JY sl (ol dsogs 3 lodne 3,538 5 (i85 oguad )3 by p 31a5 (518 50k
dalllas 350 (slrdiges ;0 (yladre 335 Cuwl 03l L )0 molgn 13 b oy cCawl 03905 (ijgel ), KiiS dogi 5y90 SVl (pl dsisgs
A 5l 93l Sy el Yl lags il )0 Gl 4 @2l (idg) 5 gdly Jedllgies 5 LSy b (S b
V) ol Y« Vo) A asgsl slosimgs 42 ol oo Slalle cpl alox 51 s Gy olts Blao S (slos ] Comlo I lolas
255 ol (VYF) olSan 5" im S 5 (VoY) e 5 el dF-Y+) [ pmin Y- 0F) Vi 5 L sl (V1Y) s
olatwl (gly Clllas (3 canl Gldys 03, b ladpe (Sho o Bl il g dlas 2 )3 plae S ol g Gl (Jipe
PogeY e Sliie Oldlae ISl by manlio 1 (st b 4 (l3gal (31 (amlls (S dawgs & (FucuisS pslaia 4 o lakea
ol (VoY) ohSam 9" male o oY) 4) g V40 ¥) gl (Y0 ¥) Wielig 5 gaclus (139) T SUlgyly 5 eSg (VARY)
A alasly ol )3 dmgh slaculed dlos (YY) lan 5 o (oM 5 (VoY) o) Kam ¢ aig (Yo V) obly g el

o pite 4> 395 0 s T ygme S5 5 T 9ome ol 115 (6l e 4y sl g s Blawo 53 5,8 3 Shas IS ST (gl e
o9 b baye (e L) late; slopisiio g (e (o200 13 lo b bagye jin ) o)kl (glayite B )3 Vsane jymecilSs

L. proportional thinking

2, national Council of Teachers of Mathematics (NCTM)
3, ratio & proportional

4. Spatial proportions (similar figures)
5. rate

6. proportional reasoning
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. numerical structure or numerical content
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. Confrey

. semantically

. associated sets

. part-part-whole

. well-chunked measures

. stretchers and shrinkers

. intensive variable

. extensive measures

10 intensive measure : rate (a ratio becomes a rate when it implies a constant, indicated by per)
1, algebraic-type explanation
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