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PA3JIMYUNUTE METOIE MEPEIHLA KBAJIMUTETA HACTABE:
DA JIN CY JETHAKO EOMKACHE?

VBop 1 Teopujcke mepcreKTuBe.

Emnupujcke cTyauje crpoBefieHe TOKOM IIPETXOfIHE JIBe JielieHuje KOH3M-
cTeHTHO NoTBphYjy /ia je ynora HacTaBHMKA KPUTHYHA Y Ipolecy yuemwa (Hattie,
2009; Strong, 2011). Hanme, nponabeHo je na edextn HacTaBe Mory fa objacHe
Behu nmporeHar Bapujance y ydeHMYkuM nocturayhuma y nopebemy ca gpyrum
IIKOJICKVM WM cUcUTeMCKNM edektuma. Vimajyhu y Buny ose Hanase, Huje ciy-
YajHO ILITO Ce y TIOC/Ie e BpeMe cBe Behy Harmacak craB/ba Ha 60/be KOHLIENTya-
IM30Balbe, ONePALIOHAN3ALN]Y M Meperbe KBaluTeTa HacTaBe.

doxkycnpajyhn ce Ha nuTame Meperba, OBa CTYAMja IIOPea 1 Cyde/baBa TpU
pasmM4MTe MeTOMIe KOjJIMa Ce TeXM Jla Ce MCIIUTA KBaIUTET HaCTaBe: IOCMaTpatbe
vacoBa (e.g., Douglas, 2009), HacTaBHn4ke npoueHe (camomnporere) (Kaufman,
Stein, & Junker, in press) n yuennuke npouete (De Jong & Westerhof, 2001; Fauth
et al., 2004). CBaka o OBMX MeTOJia IMa CBOje IPeJHOCTI ¥ orpaHnyema. Yecto
CMaTpPaHO ,,3/IaTHUM CTaHJAPAOM Mepema KBa/luTeTa HacTaBe, IOCMaTpambe Ja-
coBa n3beraBa 6pojHe IPUCTPACHOCTY ITOBE3aHe Ca CAMOM3BELITEHNM ITOJAIIMa
U Kao TakKBO IIpy’ka moyspaHuje mopartke (Strong, 2011). fogaTHo, ynoTpe6om
oBe MeTofie Oefexxe ce CHaKHUjU eeKTU Hero NoMohy HacTaBHMYKMX CaMOM3-
BellITaja 1 yyeHnuknx ynutHuka (Seidel & Shavelson, 2007). Vnak, mocmarpame
JacoBa je CKYIIO 3a n3Bolheme, a MpoljeHe IPUKYIUbeHe OBOM MeTOfIOM Takohe cy
HOMUIOKHE YTUIAjuMa pasnnunTux (akTopa, ykbydyjyhu perpyroBame u MH-
CTPYKT@Xy IOCMaTpaya, Kao u 6poj u my>xuHy nocMmarpama (Casabianca et al.,
2013; Hill, Charalambous, & Kraft, 2012). HactaBH1uKe 1 yueHN4YKe IpOIieHe, C
[ipyre cTpaHe, penaTuBHO je jedptuno noburu. Takobhe, mponaheno je u ma yue-
HIYKe TIPOlieHe arpervpaHe Ha HUBOY Ofie/bekba MMajy BUINY IPEJVKTUBHY Ba-
JIMIHOCT Hero ocMaTpame yacopa (De Jong & Westerhof, 2001).

Kapa cy y mutamy HefocTaly npoljeHa, HacTaBHUIM Mory HamepHo (Blank,
2002) wmn neHamepHo (Cohen, 1990) m3BecTUTM O CBOM pajfly Ha HAau4MH KOju
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He KOPEeCIOHAMpa ca MPAaKCOM KOjy M3BOfE, a CIMYHO U yUIEeHWUKe IPOLjeHe
Mory 6utu moroheHe yrtumajeM pasnmnamtux (akTopa, HOMYT MOMYIaPHOCTH
nacraBHuka (Kunter& Baumert, 2006).

HumeBu ucrpaxkusama / [Iutama

Ca 1upeM Ja JOIPUHECEMO aKTYeTHOM JMjanory o epUKACHUM ¥ Baylufi-
HJIM TeXHJKaMa Mepera KBaIMTeTa HAacTaBe, Y OBOj CTYAMjU ITOCTAB/baMO CIIe-
neha murama:

Koju on momenyTux meroza uMa Behy mpeauKTUBHY BamugHOCT Kajia je y
HUTamy npefBubame UCXOa yaerma?

Ila u mocToje pasnuKe y MpefUKTUBHOj BaIMJHOCTU OBUX METOAA C 0031-
POM Ha pas/n4nuTe TUIIOBE MCXOMA yyerba (KOTHUTUBHM 1 aeKTUBHM)?

MeTtoponoruja NCTpaKuBama

Konwmexcm ucmpancusearea, yuecHuuyu u uzeéopu nooamaxa. CrpoeneHa
Ha Kumnpy, oBa crynuja je usBefeHa y ckmomny Beher npojekra ycMepeHoOr Ha Jc-
NUTMBakbe JONPUHOCA PA3IMYNTHX HACTAaBHUX IIPAKCH Ydely KOJ, yYeHMKa. 3a
CBpXe OBe CTyauje, GOKyCHpaIy CMO Ce Ha JOIPUHOC CIelUPIIHNX IPAKCH, Off-
HOCHO Ha IIOHAlllalba HaCTaBHMKA TOKOM IIOfjy4aBama CrelnUIHNX 061acTu;
y MaTeMaTULM — NpefAMeTy UCIUTMBAHOM Y OBOj CTYAMjU — TaKBa IOHalllamba
OfIHOCe Ce, Ha IIpUMep, Ha IOBe3UBambe pasmMunTuX penpesertanuja (Mitchell,
Charalambous, & Hill, 2014). Yuemrhe y cTyauju yserno je ykynHo 948 yueHuka 3.
1 6. paspefja OCHOBHe ILIKOJIe U BUX0BUX 50 HACTaBHMKA pas3pelHe HacTaBe.

[Tpuxynmenn TokoM mkosncke 2014/2015. ropuHe, ofany y oBoj CTyauju
MOTy Ce HOe/IUTI y YeTUPU KaTeropyje: ydeHMYKa IIOCTUTHYha, mocMarpama
9aCOBa, yYeHNYKE MPOLIeHE I HACTABHMYKE CAMOIIPOLIEHE, Y YeHNUIIN CY IOy HIIN
TEeCT KOju Mepu IocTurHyhe m3 MareMaryke Ha IOYETKY M Ha Kpajy LIKOJICKEe
2014/2015 ropgune. Tect je Bammupupan y nperxopgnum crygujama (Kyriakides &
Creemers, 2008). Yyennuu cy Takole IIOIyHMIN M YIUTHNK KOjU MepPH HBIXOBE
CTaBOBE I yBepemba 0 MaTeMaTNLN U yuery MaTeMaruke. OBaj ymuTHMK Takobe
je 3aJaT Ha MOYeTKy, Ka0 M Ha Kpajy LIKo/lcKe ropyuHe. CBaKu Off HaCTaBHMKA
U3 y30pKa IOCMaTpaH je Tpu IyTa TokoM miKojncke 2014/2015. Tommue, a
IIOCMaTpama Cy CIIpOBe/Ia [Ba He3aBJCHA IIPOIiemblBada IIoMOhy MHCTPyMeHTa
Keanumem nodyuasawa mamemamuxe (Bumetu Learning Mathematics for
Teaching, 2011). Ha kpajy LIKo/ICKe TOfjMHE, YIEHNIM ¥ HACTAaBHULYU Cy Takohe
HOIYHMU/IN Y APYTe YIUTHYUKE KOjU MCIINUTY)Y ynoTpeby pasmMInTiX HaCTaBHMUX
IIPAaKCH y Ofle/bEbMMA Y KOjMMa je CIIpOBEleHa OBa CTyAMja.

Ananusa nodamaxa. ITomohy aHanmu3se Koja ce 6asupa Ha TeOpUjU CTaBCKOT
oproopa (VMPT), 3a morpebe Mepema y4eHMUYKUX IIOCTUIHyha pasBujeHa
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je ckama ca HOOpMM ICMXOMETPUjCKMM KapaKTepucTMKama. EkcIiuioparuBHa
(daxkTopcka aHa/mM3a CIPOBefeHAa Ha IOfALMMA O YYEHUYKUM CTAaBOBUMA I
yBepemlMa yKasaja je Ha II0CTOjarbe Ba KOH3VCTEeHTHaA (PaKTopa IpUXBAT/bIBE
HOY3[aHOCTH: MO3UTVBHY CTABOBM IIpeMa MaTeMaTUIM M NO3UTHBHA yBepema
o camoedukacHocTn. KondopmaropHa ¢akTopcka aHanmmsa CHpOBeleHa Ha
nofanyMa fo6MjeHNM MOCMaTpambeM YacoBa M YUYEHMYKMM IIpOLieHaMa HacTaBe
llala je 1Ba KOH3MCTeHTHa (hakTopa (6OraTcTBO MaTeMaTHKe ¥ KOTHUTMBHA
aKTMBalLyja), ¥ ABa JojaTHa (pakTopa — jeaH MOAP)KAH YYEHNIKNUM YIIUTHUKOM
(pap ca y4eHMIIMAa ¥ MaTeMaTyKa) ¥ IPYTU IOAP>KaH ITOJAIVIMA 13 TOCMaTpamba
vacoBa ((okycupame Ha MaTeMaTiuKe mporenype). Kaga cy ymmramy HacTaBHIUKe
camornpolieHe, 6ynyhnu fa je kopuinheH May y3opak HaCTaBHUKA, eKCIUIOPATVBHE
aHa/MM3e HMUCY MorZe OMTH crpoBefieHe. Jla 6u ce moOwmna CTpyKTypa CIM4YHA
CTPYKTYpu yTBpheHoj momohy ApyruX TeXHMKa Mepema, IMOJAM HOOMjeHn
HACTaBHUYKUM YIUTHUKOM CTPYKTYPUCAHU CY y CKIafly ca YeTUPU IPETXOFHO
nomenyTa ¢axTopa. Kako 61cMO OfTOBOpMIN Ha MOCTaB/beHA MCTPAKMBAuKa
NNTama, KopuilheHa je Xujepapxmjcka aHammsa, Ca y4YeHWYKVM IOfAIMa
yrHexxheHuM Ha HacTaBHMYKM HUBO. Y jeHaumHama 1 u 2, Koje Cy IpuKaszaHe y
I[Tpuory, Mory ce BupieTy Bapujabiie Koje Cy pasMaTpaHe Ha 06a HUBOA.

Opabpanu Hanasu

Kapa cy y nuramy KOTHUTMBHY UCXO/IN, T7ie Ce Kao 3aBUCHA Bapujabma Kopu-
CTH Y4eHMYKO ITOoCTUTHYhe Ha Kpajy IIKOJICKe rofuHe, 28% BapujaHce CMEIITeHO
je Ha HaCTaBHMYKOM HMBOY (Y HY/ITOM MOJieny); caMo 3% BapujaHce OCTasIo je He-
objalImbeHo Kajja ce Kao KOHTPOJIa yBefle YYeHIYKO ocTurayhe Ha npegrecty (Ha
IIOYeTKY IIKOJICKe ropuHe). Crora je Kopuinheme yuerad Kao 3aBUCHe Bapyjadie 0-
BeJIO JIO TOTA /ia je Ha HACTaBHIYKOM HUBOY OCTa/I0 HeobjalmbeHo 9.69% BapujaH-
ce. HakoH KoHTponmcama yYeHNIKIX KapaKTePUCTUKA M KapaKTePUCTHKA Koje ce
TUYY CacTaBa Ofie/berba, IOCMATparba YacoBa objacHWa cy 17.65% Heobjalnmene
BapMjaHCe, IOK HY y4eHNYKe HY HaCTaBHUYKe IIPOLieHe HICY 06jacHMIIe Ieo OBe
BapujaHce. CMKa je BeoMa pas3/M4nTa Kaja ce pa3Marpajy adeKTUBHU MCXOON
(craBoBNM M yBepema). 3a IO3UTHBHE CTaBOBE, Off 8.76% HeobjallmeHe BapyjaH-
Cé Ha HaCTaBHMYKOM HUBOY y HYITOM MOJIENTY, CAMO Cy Y4eHUYKe IPOIeHe MOITIe
fia objacHe neo BapujaHce (37.63%). 3a HO3UTHMBHA yBepema 0 caMOe(UKaCHOCTH,
Kajia ce y4yere KOPYCT Kao 3aBMCHA Bapujaba, off 4.70% HeobjalmbeHe BapujaHce
Ha HACTaBHMYKOM HMBOY Y HY/ITOM MOJIeITy, yYeHIYKe IIPOLIeHe OIleT 00jallImbaBajy
HajBehn eo Bapujance (25.71%). Creie HacTaBHIYKe camorpoLeHe (22.86%), Hok
IIOCMaTpama YacoBa He 00jalllbaBajy HIjeflaH eo HeoOjallllbeHe BapujaHce.
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3aK/by4ak 1 MMIITHKaIKje

VMmajyhn y Buny fa nmocmarpama yacoBa objalnmasajy Behn mporeHar He-
objalImeHe BapyjaHce 3a KOTHUTUBHE MCXOJie Ha HACTaBHUYKOM HMBOY, TOK y4e-
HIYKe IPOIieHe KOH3UCTEHTHO objalmaBajy Behu mpoleHar BapujaHce 3a 06a
aeKTMBHA MICXO/a, OATOBOP Ha MMTakbe KOja je MeTozla Meperha Haj6orba He MOXKe
OuTH jefHO3HaUaH: e(PMKACHOCT PasIMINTIX METOfla Meperba U3IIefia fla 3aBUCH
O TOTa KOjM TUII ICXOJIA y4erba Ce pasMaTpa. YKOIMKO Ce OBaj Ha/la3 IOTBPAU 'y
IPYTUM CTyAMjaMa, MOTao 61 IMaTyl BayKHe MMIUIMKAIVje 32 Meperbe KBaTuTeTa
Hacrase, Oyayhu fa cyrepuie fa ce Beha maskma Mopa 06paTUTI Ha MICXOJ, KOju
je IpenMeT ucnuTHBama: ofpeheHe MeTose Mepema MOTy OMTH IPeINKTUBHIje
3a ofipehene mucxone yuema. Jlakie, unHM ce fla je 3a pasymeBame Bese usMmehy
KBAJ/INTETa HACTaBe 1 YUerba, Y CBOj IeHOj KOMIIIEKCHOCTH, IOTpebaH crcTeM, a
He jeqiHa ofpebena eBaryanmona MeTopa.
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IIpunor

S
r7ie je: Y, =m, +m X, +Zﬂwa. +ey (Eq. 1)
5=2

MICXOJI Ha KPajy LIKOJICKe Tof1He (KOTHUTUBHM MU aeKTVBHY) y4eHNKa I
i mOfy4aBaHOT Of CTpaHe HaCTaBHUKA jj

X adeKTMBHY WM KOTHUTVMBHM VICXOJ] YUeHIKA Ha IPENTeCTy, [LeHTpupaHo] (yHeTo y
1ij Mogen 1);

7T, ; YUeHMYKe KapaKTepuCThKe (yHecene y Mopen 2);

IIPOCEYHO HOCTI/II‘Hyhe Y4€HIKa HaCTaBHI/IKaj II0CJI€ KOHTPO/INCaba HOCTI/II‘Hyha
+ y4€HMKa Ha IPEATECTY U YYEHNIKMX KapaKTEePUCTUKA;

¢duxcHn eexaT yueHNIKOr MHMIMjaIHOr nocTurHyha (mocturayha Ha moveTky
LIKOJICKE TOIMHE);

7T buKcHM edeKaT YICHNYKUX KapaKTePUCTIKaA;

PAHJIOM ,,yYeHIYKH eeKaT’, OFHOCHO OfICTYTamhe yIeHWKa I HaCTaBHMKA j Off TPYITHOT
j  mpocexa (rpyma sedrHICaHAa HACTABHIKOM KOjJ1 ITpefiaje oppehenoj rpymu yueHnka).

L M N P
rhe je: T, =B +Z/B01Wl/ +Z:ﬂoml/Vm/ +Zﬂ0anJ +ZﬂOpr/‘ +uy; (Eq. 2)
= el =)

n=1

:Bool Beruky mpocek (Grand mean);
I/I/} Bapujabiie Koje OIICYjy cacTaB ofe/berba (IIPOCEeYHO MHMINATHO IOCTUTHYhe 1
7" mporenar meBojuniia y ofie/berby, eHTPUPAHO Ha POCeK; yHeTo y Mopien 3);

Wmi CKOPOBM 32 CafIp>Kaj CIIeL[M(bI/mHe HacTaBHe ITpaKce HaCTaBHMKA j, 1106I/IjeHM
HoCMaTpameM YacoBa (LieHTpMpaHe Ha IIpOceK, yHeTe y Mogen 4);

W;j CKOPOBY 32 Cafip)Kaj crieljuiyHe HacTaBHe IIPaKCe HACTABHIKA j, JOOUjeHN YUEHNIKIUM
npoljeHaMa (LeHTpUpaHo Ha Ipocek; YHeTo Y Mogien 5 6e3 Bapujabmit 13 Mopena 4);

Wp]. CKOPOBI 3a cafip)kaj creludriHe HaCTaBHe IIPpaKCce HACTABHIKA j, OOUjeHN HACTABHIIKIM
" camorporieHama (LieHTpUpaHoO Ha IIpocek; YHeTo y Mopen 6 6e3 Bapujabm n3 Mopena 4 u 5);

1801 edexTn cactTaBa Ofie/berha;
IBOn edexty crenuduIHNX HACTABHUX IIPAKCY, MEPEHNMX IIPEKO IOCMATparba 4acoBa;
ﬁOn edexy crenduUUHNX HaCTAaBHIUX IIPAKCH, MEPEHMX IIPEKO YICHNYKUX [OCMATpPaba;

ﬁo » edexTy crenUYHMX HACTABHYUX IIPAKCH, MEPEHUX IPEKO HACTaBHIYKMX
CaMOIIPOLIEHA;

U, j PAHIOM ,,HACTAaBHUMYKY e(DeKTI , OJfHOCHO OfICTYTIaFhe HACTABHIKA j Off BEMKOT IIPOCeKa

beytme penu: moCMaTpame YacoBa, MAaTEMaTHKa, YY€HNYKE IIPOLIEHE, KBa-
JINTET HaCcTaB€, HACTAaBHMYKE IIPOILI€HE.
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DIFFERENT METHODS OF MEASURING TEACHING QUALITY:
ARE THEY EQUALLY EFFECTIVE?

Introduction and Theoretical Perspectives

Empirical studies over the past two decades have repeatedly and consistently
documented the critical role that teachers have for student learning (Hattie, 2009;
Strong, 2011). Specifically, teacher effects have been found to explain a higher per-
centage of variance in student achievement compared to school- or system-level
effects. Given these results, the increased emphasis recently placed on better con-
ceptualizing, operationalizing, and measuring teaching quality is not coincidental.

Focusing on issues of measurement, this study compares and contrasts three
different methods pursued to investigate teaching quality: classroom observations
(e.g., Douglas, 2009), teacher ratings (i.e., self-reports) (e.g., Kaufman, Stein, & Junk-
er, in press), and student ratings (e.g. De Jong & Westerhof, 2001; Fauth et al., 2004).
Each of these methods has its strengths and limitations. Often considered the “gold
standard” of measuring teaching quality, classroom observations can avoid many
of the biases associated with self-reported data; as such, they can yield more reli-
able data (Strong, 2011). They can also produce stronger effects than those obtained
through teacher self-reports or student surveys (Seidel & Shavelson, 2007). On the
other hand, they are expensive to perform; the estimates obtained from classroom
observations are also influenced by many factors, including the recruitment and
training of classroom observers, and the number and the length of observations to
be conducted (Casabianca et al., 2013; Hill, Charalambous, & Kraft, 2012). Teacher
and student ratings, on the other hand, are relatively inexpensive to obtain; student
ratings have also been found to have higher predictive validity than classroom ob-
servations when aggregated at the classroom level (De Jong & Westerhof, 2001). Yet,
both these latter methoods are not without their own limitations. Teachers might
deliberately (Blank, 2002) or unwittingly (Cohen, 1990) delineate their work in
ways that depart from their actual practice; likewise, student ratings are affected by
factors such as teacher popularity (Kunter& Baumert, 2006).
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Research Aims/Questions

Aiming to contribute to the ongoing dialogue about measuring teaching
quality effectively and accurately, in this study we asked:

Which of the abovementioned methods has more predictive power in
determining student learning outcomes?

Are these approaches differentially effective in predicting student learning
when it comes to different types of learning outcomes (cognitive and affective)?

Research Methods

Setting, participants and data sources. Conducted in Cyprus, this study was
based on a larger project aimed at examining the contribution of different teach-
ing practices to student learning. For the purposes of this study, we focused on the
contribution of content-specific practices, that is teaching behaviors that are more
pertinent to teaching specific content areas; in mathematics—which is the subject
matter of interest in this study—such behaviors pertain, for instance, to linking
and connecting different representations (Mitchell, Charalambous, & Hill, 2014).
A total of 948 3™ to 6" grade elementary school students and their 50 generalist
teachers participated in the study.

Collected during the academic year 2014-2015, the study data comprised
four categories: student learning outcomes; classroom observations; student rat-
ings; and teacher ratings. In particular, students completed a test measuring their
performance in mathematics at the beginning and end of the academic year (AY)
2014-2015; the test administered to students was validated in prior studies (Kyria-
kides & Creemers, 2008). Students also completed a questionnaire measuring
their attitudes and beliefs toward doing and learning mathematics; informed by
the TIMSS student survey questions, this questionnaire was also administered at
the beginning and end of the AY. Each of the teachers participating in the study
was observed three times during the AY 2014-2015; observations were conducted
by two independent raters using the Mathematical Quality of Instruction Instru-
ment (see Learning Mathematics for Teaching, 2011). At the end of the AY 2014-
2015, students and teachers alike were also asked to complete different surveys
gauging the use of certain teaching practices in the classes under consideration.

Data analysis. An Item-Response-Theory (IRT) scale with good psychometric
properties was developed to capture student achievement in mathematics.
Exploratory factor analyses of student affective responses yielded two consistent
factors that had acceptable reliabilities: positive attitudes toward mathematics and
positive self-efficacy beliefs. Confirmatory factor analyses applied to the classroom
observations and student ratings yielded two consistent factors (richness of the
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mathematics and cognitive activation), and two additional factors, one supported
by the student survey (working with students and mathematics) and the other
supported by the classroom-observation data (focusing on mathematical
procedures). For teacher ratings, because of the small teacher sample, we could
not run any exploratory analyses. To have a similar structure to that obtained
from the other two measurement methods, we imposed the structure of the
aforementioned four factors on the teacher-survey data. To then answer the two
research questions, we used multi-level analysis, with students nested within
teachers. Equations 1 and 2 that appear in the Appendix outline the variables
considered in each of the two levels, respectively.

Selected Findings

For the cognitive outcome, when using student final performance as the de-
pendent variable, 28% of the variance was situated at the teacher level (for the
null model); only 3% of this variance remained unexplained once controlling for
student pre-test performance. Hence, we used student learning as the dependent
variable; this led to 9.69% of the unexplained variance lying at the teacher level.
Once controlling for student background and classroom compositional effects,
classroom observations explained 17.65% of the unexplained variance, whereas
both student and teacher ratings did not explain any portion of this variance. The
picture was quite different when considering student affective outcomes. For posi-
tive attitudes, out of the 8.76% of the unexplained teacher-level variance in the
null model, only student ratings explained a portion (37.63%). For positive self-ef-
ficacy beliefs, when using student learning as the dependent variable, of the 4.70%
of the unexplained teacher-level variance in the null model, student ratings again
explained the biggest portion (25.71%), followed by teacher ratings (22.86%); no
variance was explained by classroom observations.

Conclusions and Implications

Given that classroom observations were found to explain a bigger portion of
the unexplained teacher-level variance for the cognitive outcome, whereas student
ratings consistently explained a bigger portion of the variance for both affective
outcomes, the answer to which measurement method is best cannot be straight-
forward: the effectiveness of different measurement methods seems to depend on
the type of learning outcome considered. Provided that this finding is replicated
in other studies, it can have important implications for measuring teaching qual-
ity, since it would suggest that greater attention needs to be paid to the outcome
examined: certain measurement methods might be more predictive of particular
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learning outcomes than others. Hence, a system of teacher/teaching evaluation
methods—as opposed to a single evaluation method—seems to be needed, if we
are to better understand the link between teaching quality and student learning
in all its complexity.
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Appendix

S
Y;.j:ﬂoj+7r]XW+27rsz+eyk (Eq. 1)
5=2

is the end-of-year outcome (cognitive or affective) of student 7 taught by teacher j;

is the variable corresponding to students’ initial cognitive or affective perfor-
mance, [grand-mean centered]) (entered in Model 1);

are the student background characteristics (entered in Model 2);

is the adjusted mean performance for students of teacher j after controlling for
student initial performance and background characteristics;

is the fixed effect of student beginning-of-year performance;

are the fixed effects of student background characteristics;

is the random “student effect,” that is the deviation of student i of teacher from
the teacher-group mean.

m=1

L M N P
To; =P+ ]zlﬁon;j + zﬂUmej + ZlﬂOnWy’ + zlﬁOprj iy, (Eq. 2)
E = =

is the grand mean;

are classroom composition variables (average initial performance and per-
centage of girls within a class, grand-mean centered; entered in Model 3);

are the content-specific teaching practice scores from classroom observations
of teacher j (grand-mean centered; entered in Model 4);

are the content-specific teaching practice scores from student ratings for teacher j
(grand-mean centered; entered in Model 5 without the variables of Models 4);

are the content-specific teaching practice scores from teacher ratings for teacher j
(grand-mean centered; entered in Model 6 without the variables of Models 4 and 5);

are the classroom-composition effects;
are the effects of content-specific practices for the observational scores;
are the effects of content-specific practices for the student ratings;

are the effects of content-specific practices for the teacher ratings;

is the random “teacher effect,” that is the deviation of teacher j’s mean from
the grand mean.

Keywords: classroom observations, mathematics, student ratings, teaching
quality, teacher ratings.



