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ABSTRACT

Background and Objectives: Concept maps, as assessment tools, can facilitate learners'
knowledge construction processes. In our country, there is a lack of studies that examine the
impact of assessment on learning. Moreover, investigating the effect of assessment on anxiety,
especially exam anxiety as an inhibitory factor in learning, can determine the efficacy of such
tools. This study aimed to evaluate the effectiveness of concept mapping as a formative
assessment tool on science learning and exam anxiety among sixth-grade elementary students.
Methodology: A quasi-experimental research design with a pretest-posttest and a control group
was utilized. The study population consisted of students from two sixth-grade male classes in two
similar schools in District 1 of Arak city, selected through convenience sampling. The classes
were randomly assigned to either an experimental or a control group. Initially, both groups
completed a researcher-developed sixth-grade science test and Phillips Exam Anxiety
Questionnaire as pretests. The intervention was implemented over 15 sessions for the
experimental group, while the control group received conventional instruction. Data were
analyzed using descriptive and inferential statistics (analysis of covariance).

Findings: Results indicated that using concept maps as a formative assessment tool significantly
improved sixth-grade elementary students’ science learning (F=53.347) and reduced exam anxiety
(F=48.222). In other words, the experimental group demonstrated greater improvement in science
learning and performance compared to the control group, while experiencing a more significant
reduction in exam anxiety. Specifically, anxiety-related physiological and behavioral symptoms
decreased more in the experimental group than in the control group.

Conclusion: Concept mapping as a formative assessment tool can be an effective strategy for
addressing science learning challenges, managing exam anxiety, and ultimately enhancing exam
performance.
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Extended Abstract

Introduction

The early years of schooling play a crucial role in shaping students' foundational skills and
attitudes, significantly influencing their future learning experiences. During this period, students
develop essential cognitive abilities and form initial perceptions of their educational journey,
making it a critical stage for academic success (Shin et al., 2019; Peters-Burton et al., 2019).
Science education, in particular, fosters curiosity and enhances students' understanding of the
world. Despite continuous efforts to improve science instruction, many students still struggle
with scientific concepts (Maryani et al., 2018). In Iran, difficulties in science learning are
especially pronounced. International assessments, such as the Trends in International
Mathematics and Science Study (TIMSS), indicate that Iranian students score significantly
lower than their global counterparts. For instance, TIMSS 2019 results showed that Iranian
students' science performance was 20-30% below the international average (TIMSS, 2019;
Saadati, 2019). This highlights an urgent need to investigate the underlying causes of these
learning challenges and explore effective teaching strategies to address them. Beyond science
learning difficulties, exam anxiety is another major barrier to academic success. Students who
struggle to understand scientific concepts often experience heightened anxiety during
assessments, negatively affecting their performance (Sarason, 1977). Exam anxiety manifests
through physiological and behavioral stress symptoms, particularly impacting young learners by
shaping their long-term attitudes toward education (Larson et al., 2010; McDaniel et al., 2011).
Traditional assessment methods, which emphasize final test scores over continuous feedback,
exacerbate this anxiety by providing students with limited opportunities to improve their
understanding before final evaluations (Heritage et al., 2009; Duckor & Holmberg, 2019). In
contrast, formative assessments offer continuous feedback, allowing students to refine their
knowledge and reduce stress levels. Research suggests that formative assessment enhances
learning outcomes and alleviates test-related stress (Wang & Lee, 2021; Schellekens et al.,
2021). One widely used formative assessment tool in science education is concept mapping.
Concept maps are visual tools that help students organize information, identify relationships
between key concepts, and clarify misconceptions. Studies have shown that concept maps
enhance comprehension, facilitate deeper learning, and reduce anxiety by providing a less
stressful way to demonstrate knowledge (Novak & Musonda, 1991; Ruiz-Primo & Shavelson,
1996; Tang & Tang, 2024). Although concept maps have been applied in various educational
contexts (Davari et al.,, 2012; Chen & Hwang, 2020), limited research has explored their
effectiveness as formative assessment tools in Iranian primary school science education. This
study aimed to investigate the impact of concept maps on both science learning outcomes and
exam anxiety among Iranian primary school students.

Theoretical Foundations:

This study is grounded in constructivist learning theory, which emphasizes active student
engagement in the learning process. According to constructivist principles, meaningful learning
occurs when students integrate new information with their prior knowledge (Piaget, 1952;
Vygotsky, 1978). Concept maps align with this perspective by helping students visualize and
connect ideas, thereby facilitating deeper understanding. Additionally, cognitive load theory
(Sweller, 1988) supports the use of concept maps, as they help manage the cognitive demands
of learning complex scientific concepts. By breaking down information into interconnected
components, concept maps reduce extraneous cognitive load, making learning more effective.
Exam anxiety is best understood through the transactional model of stress and coping (Lazarus
& Folkman, 1984), which suggests that anxiety arises when individuals perceive a mismatch
between their abilities and task demands. Formative assessments, such as concept maps, can
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alleviate this stress by providing structured opportunities for students to build confidence in
their knowledge before high-stakes testing.

Methodology:

A quasi-experimental research design with a pretest-posttest and a control group was utilized.
The study population comprised students from two sixth-grade male classes in two similar
schools in District 1 of Arak city, selected through convenience sampling. The classes were
randomly assigned to either an experimental or a control group. Initially, both groups completed
a researcher-developed sixth-grade science test and the Phillips Exam Anxiety Questionnaire as
pretests. The intervention was implemented over 15 sessions in the experimental group, while
the control group continued with conventional instruction. Data were analyzed using descriptive
and inferential statistics (analysis of covariance).

Findings:

The study’s results demonstrated that using concept maps as formative assessment tools had a
significant positive effect on both science learning outcomes and exam anxiety reduction.

1. Impact on Science Learning Outcomes The ANCOVA results indicated a statistically
significant improvement in science learning outcomes in the experimental group compared to
the control group (F = 53.347, p < 0.001). Students in the experimental group demonstrated
better comprehension and retention of scientific concepts, suggesting that concept maps
facilitated deeper learning. 2. Impact on Exam Anxiety, The experimental group exhibited a
significant reduction in exam anxiety levels compared to the control group (F = 48.222, p <
0.001). Physiological and behavioral symptoms of anxiety, such as nervousness and stress, were
notably reduced during the intervention. Students reported feeling more confident and less
stressed when demonstrating their understanding through concept maps rather than traditional
testing methods. These findings highlight the effectiveness of concept maps in both improving
learning and reducing assessment-related stress.

Conclusion and Recommendations:

The results confirm that integrating concept maps as formative assessment tools can
significantly enhance science learning outcomes. Concept maps promote meaningful learning
by enabling students to establish connections between concepts, leading to a more profound and
lasting understanding of the subject matter (Novak, 1990; Ruiz-Primo, 2004; Novak & Caiias,
2006). This deeper comprehension increases confidence and preparedness for assessments,
which subsequently reduces exam anxiety (Jegede et al., 1990). Additionally, concept maps
support knowledge retention and retrieval, improving academic performance. Given these
benefits, the study recommends that educators incorporate concept maps into science instruction
as a formative assessment strategy. Practical Recommendations:

1. Implement Concept Maps in Science Education — Teachers should integrate concept mapping
techniques into daily lessons to enhance student engagement and understanding. 2. Provide
Training for Educators — Workshops should be conducted to familiarize teachers with effective
concept map design and implementation. 3. Encourage Student Participation — Students should
be encouraged to create their own concept maps as a study strategy to reinforce learning. 4.
Expand Research on Concept Maps — Further studies should investigate their effectiveness
across different subjects and student demographics. By adopting concept maps as formative
assessments, educators can address science learning challenges while alleviating exam anxiety,
ultimately fostering better educational outcomes.

Ethical Considerations:

This study adhered to ethical guidelines, including obtaining approval from relevant educational
institutions, informing participants about the study’s objectives, and ensuring the confidentiality

162



Journal of Research and Innovation in Primary Education VOI.7,No.1. Spring.2025

of student data. Anonymity was maintained in all reports, and students participated voluntarily.
Ethical approval was obtained before conducting the research, and all interventions were
designed to align with educational best practices.

Funding:

There isn’t any funding support.

Role of each author:

Parisa Tahmasebi, Saeced Shahhoseini, and Sirous Mansoori contributed to the writing of this
article, with their names listed in the correct order.

Conflict of interest:

No conflicts of interest have been reported by the authors.

Acknowledgments:

We sincerely thank everyone who contributed to our research, especially our experimental and
control group teachers, Ms. Kheirandish and Ms. Naderi, for assisting in implementing the
instructional protocol and administering questionnaires. Lastly, we extend our gratitude to all
those whose support encourages us to continue our academic journey.

163



VFeF 5l o) oylouds cpid 090 Il (higeT 53 65979 9 HipgRy dolilad g0

VSRS
ool Ol hsl g 6 50L& 35l 5 (0855 Giaw Il g (sogtdo AL o )15
T Sagraio 99y (! S olh duman ! crilog Ly 2
lpal ST ST oK o Ll pgle SASEINS ¢ mry pole 09,5 odiipal (65s9iST o wlid IS & gol stils )
el ST ST olS.tils ¢ sl pole oaSils i3 pole 09,5 lolul ¥
ot ST ST oSty ¢ lasl pole aaSils o im 5 pole 09,5 el ¥

oS i olasive

lalllas Lo 528 50 ayles KoS 515 dawgs (23l ol b 4 wilgl o horie 0 sestie AiE (DAD g dwo)
Slgs oo (6,500 80503l Jele G laiedy (Dol s 1wl oals pldil (6,500 5 Gromiw Sl 659>y (Sl 'S ,"|g L5L°°3|5
5 s il Olsieds sesthe SRALE 05 (cwyp psliiedr Sl (ghy Wl Il T sl S80S (s el Sl las]
ol 0 plodl izl it Bl lael 2l ol Clyladl g (5 80ls s o L3k sl o
sL_;):,folﬂ ‘5‘).3 W
i o0 A
sl ot el [ o0 bt g fee g bl et e OB o g Bl S e e g s il 5k
VO b e upms ol ae & 905l Gt cmpded (loisl Olladl Gl y 5 @i psle &logims (15031 L 09,5 90
Sl 5 heog Lol dlwga ooy s ijgel pgwye dgd 4 o ol 0,5 oS xl islesl 05,8 o and>
o Jelomio 525 (llysS” Jebow g Dbl Jotus o0tiaygs )
Sl sl 5 F=0YIEV)pole juyd s mSoly o 50555 Llomiw 3l Glsieas o cogtio &2 a5 ol Lt loazily sd&i8ly  s-shahhosseini@araku.ac.ir
T e e s e . s i =
el 09,5 10 48 ol o ,SLas Salgd cblyys ol S 51 (5 loline Hebdy pted &b o lz9eltils F=FA 1 YYY) bl VET o )il
ol 5 05,5 G s )0 cnl Hge3l 10 (5 Fewilio o Shoe 550l yzls g anils GialiEl S 09 8 a4 Cas ple 50k VEF 0,08 F rodh ity
S8, 9 Sieden it LS 5 sowl a8l ol 205 09,8 Cond 4y 09,5 cpl jo il Gl 5 g wlails VEF 09,5 ¥ o i

Sl e bl oliael 218 (g dasler 39 J5S 09,5 5 (yge3lmoseilin b (otalesland (295 (bs,y SW9)y

s 5 5y aigei by a4 ShI pd S Al Glaes dujie o0 5l pdid Bl Al (DI g0 bl o 5l S Ging

izman g pole (Tl ONMSLe @8y (slp crmslio AT il e (5SS Ghmies 3 lsieds oastie Ai (G S AT
a5l ygesl 50 8 Slee Sgagr Az )0 g sl Ol asl zals

11¢




Ol 3 (crwlogb Lu obxiel Olhsl g 53l p o 35 g (o955 Giomims Il Blghe & (ogtdo Sl aludl & y,l5

doddo

5 ol5s 5 5 S0l laal ol gl zils SO leass 90 d):;::wlf 5 O el 5l gl 690
ol Sl @letsy 538l 5 6xSok dsee Sl W 05 (oo S 0lss cnl 5o ceans 4 jeelnils el
ol Iy 2G5 wyss cnl )3 weye 3l (P s pSob Jrll ol oog (SKiagh Jaie o)lses ojslaie
pole oyd Sl 89> 0 sodxie la gy Jal sl ey cpl 5l (SO 920 pole wye B oo
Shin et al, 2019, ) O PR ‘Dl.‘}u‘ oo u.s‘ B u‘)}niw‘o \))S.Lo.c 9 szjob g le.bow 9 U] u:.;.a‘
3ok OVF) (i g (sl (5 Sme VFe e (S5 Peters-Burton et al, 2019; Parker et al, 2020;
S5Ol p Jis g0 o5 Wloogy las el byl (il (Sh5eel Glaoged 2l JLis 4 baiagsy ol
2 olizee Glisal s ol 48F Ojgo a5 (g ke SN 2525l wll SIS A (aye cnl 5l 1S
ol 0ds plosl Gl pl o &S ola ow, s (Maryani et al, 2018)ailaxlge i b 0)25 pole )0 5,50L
Dl o pole Ghisel opas j0 0 15 cslie Cundg o psle Guyd g0 1818 0 Sles S ams e s
Slisles 5 LB Sepie SalS ik Sldllas g ) o (yge)] bl cwyp b 45 S Sgg ala SIS
o 03051 @ 3l sladsl (5,135 9aS (cbisel (60)aely 5 imgh plojle (YRR (o Sen 5 (g A TAY
pole oy Vw4 Slpl o590l L2ls gewl duo 0 (mKike a5 oael 5,155 (ol ot 08,8 piiie Yo Lo
sy oy a5 Caul Il 5 ol el il dops Yo b Ve 0atiSES 8 olayetS sl Sl Cond 4
32 ool S13 5l ad e e iy iy el doys A0 B AL o T3gas jos (yae)] 40 oddizfae SV lge
Mo 6‘4.».....') “or su.i‘).)l...s e(TimSS, 2019, Saadatl, 2019)w‘ U‘)"‘ uw)ld.‘o B ‘).’>‘ JL‘> 99 Wy d.nl;).'
el 65975 S ol pole oy 0 ST

u‘)}niw‘o ksl.a.»d?(.' .))S.Lo.c » )‘\.\f).)‘ LJ.A‘?-C 9 k-)}'{s-uuﬁ )‘ é) ‘)l}mo u.uﬁ)o 5o 6)..5«314 A.J)'Lim.o 5 ogy-c
S50l o 1518 a5 Sloj el (6 pS ol OMSae dely 093 aS sl ¥ yltal Ol Jadl ¢ ugys cpl Ho ol
51 S g Mg oo sl o wes by ol lis g lagge;l jo oS b lp wiiwe JSie jlo s CJlas
Shhsl a5 oEin (1977) 7 gul Lo &85 a4 .l ploeial Sl asl ( byl Gloy 5o o] 592 sloassS p 5asls
OS5 Sl g3l 5l Oplade 8,8 098 o jlaudy gliel Olylasl sl b e ol b deass slacuadge b
Sl iSly Sl Olhsl adly s v e plid ) (Soiede s (Sl 5l sbeXl g el bl
s e (KBS0l 9 gt (G5l eg eIl s Gl Sl Dleh )l Cesdse 4 lisS U
(Larson et al, 2010)s0 5 oo ascice

895 55 oliseltals (eSS ool ool Clladl alS Gl ey 5 6ok Sge o Fhe Jelse S S
Sgee 1y Ol yS ol ol 5 00,5 Culaa |y ligel tils (5,50l 0il)d o eSS ol )l 5l eolitwl sl Juass
oIS a5 caS s e (Clark, 2015; Van der Kleij et al, 2015; Van der Kleij et al, 2018)uaizu o
S BBy e RaaSy 5 @By cnl s ol LBl s SRisel @by 5l R CosBse o ey
s A5 51 0SS 9 (Wilson & Sloane, 2000; Perrault et al, 2002; Ayala et al, 2008)o54.5
Aladl pgle oy 650l St ln (o) FB BYs I (o850 Wilgioo 5 60k G Sl alple
W8S 1B lReagh sin Sy 6k p @O Glacldld Gl pdlighe is lyed o
Sl Wb oplplo «Harlen & Winter, 2004; Chappuis et al, 2020; Irons& Elkington, 2021)ccl
45 dsyn S @ S Azl Ly oS 8 Gl OSSjsel azgissge (oSl NSl are ol S
Db aisls 39y ylien S 5 48 1) ot g (jeel slacadlad 5l a5 6 uSob el S Bed SO lads

! timss
2 exam anxiety
3 sarason

V7O



VFoF Hlea o) o)louds (poiad 0590 ng'h.s.'ia.l U")i"i ) 6)5153 9 9 dobliad g0

3Skas Sgup wrga 5 9oy Gl 1) ligel ls (6550k (235l (WIS oy 3 s eire red oS lad
g g0l glail yo L

el 55550l I3 5l (59,505, 9055 (511555 ledy) 45 3,8 IVl iz Blyicse wdse ol 53 g,
Heritage et al, 2009; Duckor & )s ls o,Lsl " s 50l loreas oloiy)) o' 6ol slp ol cou @ a5
ol 5 6,.50L sl imw (Holmberg, 2019; Wang & Lee, 2021; Schellekens et al, 2021
2 S o 5k Seel e i a1y albazu s wishie 121 G gl 0 o jebay &5 Sy o)l
@)l 69,553k polae g F5e jsbay loj az g aites xS (05,0l 45 Wy prenal B alS g0 S5 Glolas
.(Duckor & Holmberg, 2019)ccsl JLoass o, oS a5 oS

S5 ol gzl sl asls oaals Lol el Ollhsl  wilg e 65 Gla iz ol 2 opdle
S o S gy jgel 0 )Sles 4 45 wany ey Sy elea! Glisel il 4 ilgi e (ST e
Rl wgd oo Wl opad (yed i b (s bt | Slssere ligel s 4 &5 by ol ]
olyad 0955 iomiw b aS Jloj 5w 65l Jud sleeges .(McDaniel et al, 2011)0g, oo cpo 5l b b oo
Cardozo et al, )oiisy sgo |, 6,500 5 Wad e oyloxial 3 iy Cljlasl ol 4 alles co wisd o
Sl ol Sl So L g 00 e ol RIBl s Clladl 28l Wl e i g)cnlil (2020
a3 )l 3 pss hgsctus 1) Sl onl il oo o

osds gly lerye 42 550,50 45 sl (gl Tigageie dgids (L)l 5 (Hjgel hlizes (slajlnl e 5o
Sl S o ogee diis .(Pailai et al, 2017; Choudhary & Bano, 2022; Evans & Jeong, 2023)c.l
osliinl 890 (9SS Srami Sl Glareds wilgioo Jlnl cnl S oo Glales a1y s Sl oS ceul (SIS
L Ty os5UsS menlin olee g3ite GBSl 5 i 5l (s ars (oale (pasthe AEE oS T 0 )3
el ¢ 065 i 5o iy o (Okebukola & Jegede, 1989; Ruiz-Primo & Shavelson, 1996)aas
S gy o uizes (Ruiz-Primo, 2000)s5 5 (5,500 poc g cogdds a3, (juils LSl g gad50 S0
5ok aloz 5l 95UsT (slajita o1 3l 5 sl ous ol xSl lyiear gospie 858 I (55l
5 iomiew il Glgieds  cogpie did 5l eolanul a5 wisls lid (Yo VYL an 5 (5)l90 .l 00305 sy
gisn B sagdos 5l syl @) Sl g (2l Qligeltils o Shas Sgugr wrge v 2Tk 3|

oolii il 0550 5 00 (Byme (glaisl pole w)d Shisel (sl Il ¢ gaspde Atd a5 culs J5 50 b jabirees
oplie a5 pulas a >4 L.(Novak & Canas, 2006 ;I Ja 4 Novak & Musonda, 1991)cl 48,5 13
O3 e St otlis (L Ly b g 86,5 oo sl ST, LS sl 48 S0y b Bl 4o pole e
s—wlin 4535 ilgl o cogpie At 3l oolail (Liang et al, 2021)s,5 Jol> wyo (pl Eolo | Gaae S po
G S0l bgds aS sy o Hl5 4 puzxen (Rice et al, 1998; Liu, 2004; Asan, 2007)aib pole (5,50l (sl
Pan & Tang, 2004; Oludipe & Awokoy, 2010; Rasouli et )o_sb 135 31 o) ,.51,5 Ol sl zals 5 5
halS g 6 5ol aens g Ll slp (Jalpd 0,8 ool ol «(al, 2018; Cipra & Miiller-Hilke, 2019
Dbl GalS el s o S psboty (soptio A 55 A5l e e Ky i on oloje bty
«(Chen & Hwang, 2020)s4% Jeaxs cdl 5l 6 ,Kia cgo g 5,500 50

3 555 4o B jsbay egpie A a5 ol sols olis (Jegede et al,1990)lawgs caplosl dalllas yo
6 5y el pulidian; o Slhdl el 55 g 5pSol Sl 3 Spgei_ e ) 3
Shsxiils 5l 29,5 o a5 ols lis (Cravalho, 2010) 55 (g 310, Jass Okl palS o 42e LB

! assessment for learning (AFL)
2 assessment as learning (AAL)
3 concept map

AR



Ol 3 (crwlogb Lu obxiel Olhsl g 53l p o 35 g (o955 Giomims Il Blghe & (ogtdo Sl aludl & y,l5

Machida & Dalsky, )owl aiily i (molS (gt Ollasl wiog 05,5 solatwl egpbe didi 3l a5
a5 ol wiog Al ligel ils (5l Olasl 4y axgi b cegphe dids _idu il ow,p 4 aS 2014
Cote 5B (6 lgi Slyie CukS p casthe LB (mly Rig Chadl ol b oyl il sl o9
il ) Sl ly Jtemms Sl S a5 Valy oS esehe i (Pailai et al, 2017)aslllas 4o .ol
Do ;o oolaiwl a1, segeie Al £o3 pl Cude (A g 0 oolainl eSO o )0 el ogphe A0S
35 5o Y p |y cesede &2 Cuie 3G (Zarei, Feizollehi, 2018)sls (jlas Sl yisew oS jo oSS
Tang & Tang, ) .aisls slas Slpl olygelol; JYorwl oVlie g lkig lhsl zals § 5,50 5 SB35l
Sonte (Sy5a> e higal 40 1y hliwy 6 uSob 5SSl iz cegpdhe dids | soliiul a5 wisls L25(2024
S sloyite p lpl ol cenlie ST alplty 0500 Lol 6550l Sllasl Guals el 5 g aisy
oolatul a5 ols oLas (Macleod et al, 2024) iags ;550 (sgm 5l ol Sgpin Slyladl glgil 5 6,50k ygzen
b p s )b lp S 0Ly 4 Jeazs 4 Jorie a8l oulid) S Glgamiils o 0« cegrhe ik ]
1l 0030 )3 by ogase ad, Cely g 009 0uiS SWS Ul 6,50k o higel LS g lgoedils 5l aslas
Oh9) 5 sostde AaE (5,54 b lamails oyglius o 1) (g laline gl 4iSa (oS slaesls &S >0
ol 00l LiS pgus o
O 5 5 e pole wpd GxSol Sl lnl o Lo il eyl (el OIS SISy S el
Oleeds sogpdo ALd i il 4 o,glS 5l g lean (ol cdmlin e (el wys (pl jo sl Ol sl
onl 3o )l 02g a5 Il ol (ot g Conl oud aisloy Clladl ol S 5 5 ol Ghais 13
oad oligalitsls Olladl 5 653k p o Jlpl Olsiea oesthe 2285 3l sal lagiagy L,
sl oy s b ,5aS o (Machida & Dalsky, 2014; Pailai et al, 2017; Tang & Tang, 2024)s5% o
2 i il Ol cagtde AE o i 4 Logiiies plaSn (S5 ouds ploil 09> cul o (5 laiscatS
pole o0 ol (Zarei & Feizollahi, 2018 Davari, et al, 2012)aslazzls 15 ylel Gl sl 5 (5,500
diaj nl 58 Glalllas Mo IS j5boay Lo 508 18 S (s on 9,0l aml 0395 gy (ol 42 558,90 (25
2955 Gl Olgieds (casthe BB 3 )5 (L8505l gy pSl> SRgl 5 Bas g cnll s oo el
) gl ded B oyl el B g0 gy ol e ol ljgel il ol Cliladl g psle oys spSok
AU pole oy 50 ol wid Bl ligal sl 50k Glime p (5SS G Sl Gy (cagthe i
1o 58 ligal il plovial Gl liae 2 (29SS o Sl Sloieds (gasie Ak 3,)l5 g0 dnd b 0l

1)

ool (gl @i Bl ey 550l s« Ghmgsy ()Ll Araler 058 o 8 olsS 05,5 b (y9a5T e 5 303l
GlassSa «ed 3 aloxil s 10 O sods dral> 3l 6 T aiges s VT NVNTY Lo o ST el SO AU
Sl &8 L an aBdle olie g Sz o dw 83, (oladie ol Consy lodae 6,15 & ,20 5 Eleans
59 31 OO 99 RSy 4y o5 5 talejl (sloeg S 2als (s 5l (56 Slalhas Sl (55Tl jsliten sy
00035 5 U5 05,5 Ulyear 6,500 5 Gialesl 058 plyiear (T Sy (ol & jgoas 5 o bl i Ao
Oy JJ.A.J 05; Lg‘).:J.ﬂu\‘Y 9 uM.:Lc)T 05; Lglf,ch‘\ l)})‘).) L@d.sycu > Wy

! kit-build concept map

kA%



VFoF Hlea o) o)louds (poiad 0590 ng'h.s.'ia.l U")i"i ) 6)5153 9 9 dobliad g0

—ooy® Syl wgi ead b eid L pele (2w pA5 VG Sl pgle ()0 60k lie (o
59w oolaiw!l (puiloos pdles VY )0 wannS gl S VY oy0 Sy sl 28Ss N e ) WY BV sl
ol 50 R lean s 4 Aldlon o jlaitinl glagsesl 1o Jlide mol Gelul y Jlgw elsil (5051 0!
S gl 5 laoje> 5 £adge y5318 4 SVIgw elail jlad (b 08 50 18 lalae & jpiie b 45 Y5
oS 551 wyp yebiteds i LU ledae 3l 8 Ve ls (ien g (Bloom et al, 1956)0u5 5 eoliiwl pols
A dslone 900 AP g aly) S 0T 6l g )5 @is sy LS Blaal g (518 s L

el s ol 00,5 00liol (VAVAY Luraed el ol o &l s 51 yloeial lyladl l5me (a2 (5l
sl 03T 45 sl 4355 Y8 L oS Aelidins yy Sy e poliio oyl ansl 00t b sliel § b uraled Lansgs
5 oy DY @ (5155055 8500 S bl (Ol e 5 e Gl TS b LT jpon eolo o
5 o cdolisdny (6l 0l JBla 28l s T a5 J8 cploial Gl 0 08 Sojalsnsed Sy
5 =l Gl i)l ol Glasl g2g sasslid il YE B VD (s jeel il 80 STl V8 aSTos
0995 b OF el iz 5 TAD 51 VLT gm0 oy 5055 050 41 45500 (03T (G0 Slaan (VTAY ] Kon
Bl yy (VPAD «siaogs)ansl 005305 dalims 7AF TS Ullail 5031 b o ol San g, 5 AN apics
als Glaguwl 0gd oo 0ol ul T " 15 b al" & jgod 4B VO B ) ¢ lojiae 10 g 0dgr slausS YF 455
Slladl ol il YL aslitin (ol 53 a%ed §red 4z p0 WS oo skl Jho 23 slaguly 5 5Ll )
el ol (gl S Ilsl G5y Dl D929 5 canbite (i lyy Slasiine 4 az gl bl i (el
PV U same emeil oey L delidn s ol bl el comlin jlan olbeial sl i o o 665,54,
oml 2k 9l ez El6s S ST cw i g ol 53 OTYY ata alSin 5 o ghoma) el 005 3,51
el (Jod BB lade a5 csl ouds awles duo 0 Y dslicon

odre Ghsael sl SSs 5 E95d 5l Gl me)8 Al £ ol & psoty elsS 5 talesl 05,8 DBl Sl g
Slrog Lol o g poly bl O g0t (oBjgel lyioms tela V dud> 7 (nl jo a5 0l JF 5 Gialejlog S
oyl oglis g leid)l 5 Ghomiw (iogly Ba 3l widgy Ol (b0l (Slyiome gl Jad s ay0 5 &) 3ies
) (sogpee AL i At slalnl o 9 (2] Elgsl dSoaiile 9,505, )0 (olets)l sk Sl
RUIZ & )uisg: (o 5 50 sl Jlio e siomins il Olsicas 3,5 s 15 (glgil et Galideo (gloceand clafs) 5
e (VAT (gaiB 85 AT (), Sen g 5,l90 Ruiz, 2004 Pan, W, & Tang, 2004 Shavelson, 1996
4o il 09,5 (sl dd> VO (b g ol 48,5 a0 >l ol 8 6l liws il LU pole CLS 1 o0 du
53,8 8L, pgms yo JSB 4 |y ;0 i 0lsT 09,5 Al e yo e I (lyiedr (cegtie 42 ol oo

Galel 09,5 a1 (ST Ghmiw il ol cogtebe RIS 351,18 (33 (512 Sl N Jgur

! content validity ratio (CVR)
2 phillips

3 kuder—Richardson

4 cattle exam anxiety

VA



Ohed g (cmwlogds Ly

ool Glhsl g (65050 1 0T ;U 9 (95T Shomiaw I3l Glgas &1 (sogpde Sl AL o )18

Gl il

su_)L.S Ve

Sl

2 ol G5 g egahe i 5Ly slalie lul
dxl jo 0l 0y o813 lp leix! wile gwg e
20l (SeSz 5 ey 0 esthe aldl 3p)lS

A ool plae 993 lawgs Cllas

S 9 Lo

a9k

asds LgLﬁdf).’

Ligai

ALl sy )0l
SRR

Loy gligel il 4 aci G obxl ol g pey b3,
Oy o9y a5l aSU bl joas el g6l plre
Ade ol B 5o b K0S 4 4 515 sleasss

sl plee

su_)L.S Ve

Soibe

s csle g0
ol lr s
b plapls plmhome

(plre

Slsgelmsls sl plm M oye olanl glaist e, b
Ol wjglice b 4 g a8 F ol &5 I semlie cunlss
CE o b g gy 055 sy 1) OlolS ) 6w’
S i b 5,8 sl Ll aealie los lygel (il
PR CES IRV SPCECIIPNINVE I B0 K O PN
Sy eadools 1E sgel gl Ll o ladigs g eublie

O 5,50 lan)

Ad o5,y s

Sl osphe LB o,

W@Mb

W i 528,50k 5l ey Oligel S eyd Blee o
sadesly sladigy g pedlie b1, jisu o egahe Lid
O -Vt AN PR S X VIR W L 5
Ao wtulg o bl ol e 05633k byl 4 el
GAlae) Sy gauas and b aes a1, 8 dul>

(bgie

Sy (osthe ALE o
Sl cwed

ol s Xnle

Lo

ey SCBd oys Sl slacend 4 ol S b
ol Suhe cew 4 YL 00 5l eggae Al
B O W Y7~ FIPCX P

(o2 lae 3l oolainl b s atds puy) 0l o0

‘_gbz:d..i;.ﬁi L;chdfﬁ

b8 5

sleaiss Bl
R SE g eadasle
9 o&ébg\ 6&&5.’:.;
ety Glse cole

©235l o)y

oy oo Jeb 50 Asse iz 0 a5 ) cegede
obmy| oo g wxly dia S 0o )5 J..a:».o o2 4 ilosgas
Wog ools dalol |y Aﬁfjl dads ol 5l as glan] § anles
Job asdi Sz ilSs 5 lolS 5 laaisy den w9,

Ql}ylu’ub

o el Jlal
5 Wax ey 4 LIS
Uy 6‘}.’ s Colw
6Kl VY s

YL

25 €l S Y s Ay slo i ey
S JolS 1y seseie did Hlsle wadosls puslis b
Ls s o S b1, pLilaatss logy o
@sxa;ml)o?wmm‘yw&s
o bas b oo)S &l ass b 1) cenys Aol
S SmIam) Al Sowe plae Sloesg b 1) 055 slaasis

oL

V74



VEoF lag ) o)kouds cpiid 0,90

Il (higeT 53 65979 9 HipgRy dolilad g0

Gl ale,

ool

Ad o5,y s

AL gy ol anlol
N
Logte S0l

Ql}yiuula 3 ‘(‘,L.o oSS Oloesgs o Al cpl o
SNy g oadosls pealas I eslaul b b al atules

G 5lan) anS eSS |, aspibe £2E GalSS solgiiny
(g

AL gy ol sl
boopgm e sln
ol sl

‘wlu wleal) 5l iaS (gaieo 0 5 VY o0 &l 5,5
Aol SO oadosls poplae L U ol atules o515

(b 6 5X01ae) WS ) dbgr e 5y 5| (esthe

oy A2 ol ol
plre Colan 5SS (50

OST8 3l g ey VY s SLL ceend cadd> ol o
s S sy ol gl g gleanidle b oas wl anwles

(65018 (j399) S ) (o5the

sleacids Lgl.adf).g

Qo g L

loasss

R SE

9 a..\..m)l?u‘

IXNPLES W
sladign
ety lae cSle

©R3l93 o)

Al )y L8 sleass b as aulgs olyeel sl
g Azl Al AAE S 5 e Wigy ol ALK
I R L

Bl o sl

Gz ALE (s S (2 pe3

W ol G sl

Oligaltals 3l plao VY oy ol [y map95 31 g
oadosls sladigy ¢ pedlas LELe 5l eolaul b culss

Vb (6, 50108) 0iS puy (cogie Lk wildisgel azul)

P> Uiy Sl AL e
GSule LY e
Lls)) » S& 5 lawgie
pedlae bosaz alie

LG conlss o815 5l ples cpmys Gloo it b ey b
PR Al Sy oddosly sladign g peslas I cslaiul
LS s ye (i Al o &gl dsE @ 1) T 5 Wl
ubls 0925 plas 0,555l 5 Gl 5 G >l ples 5o

(boste (6 55 ln)

PUSUg -l W ES
A4

JEl 5 ey oayes
Py A5y plie ol
Al palas 4 VY oo
Lol » Job oy L8

plre ol 6 Slae

201y ddz opl Qe b o aiwlgs basy 5l and> ol 5o

9 JJﬁL;.} el odosls QT MLM aS 6“5'6""" E

5 meolie 55, 5 auS plisl L3 Aul> L2E L e
(w6, 5m1e) a8 Lol oaoln| oY L]

sleacds Lgl.adf).g

A4 5, o

5 peplie 3L oyl
Slbls )l g ladigy » S&
S olml g eewlae
Colas e WY e

PE

Shad sz o1eS18 51 O 3T ey lymme b L
GALNE ey (senphe ALE S yo ol lyie S
Caley® 5 09 ke yod Skels 1,93 5b a1 oms olre

iols i 295 plae g o odSan 4, 1) 395 (slaasds

aasdly

el 31 blaiad Sl el g 0] Gl 5 baoySilee «cirogs ol sloimsls I laools Julossty s ool
Skl g psle 550l glayuite sl anllans)go dnelz ;0 1) ghrog slooylel (lie ) Jgazr ab oolitul il lgsS
aes o lid ol

YV



Ol 3 (crwlogb Lu obxiel Olhsl g 53l p o 35 g (o955 Giomims Il Blghe & (ogtdo Sl aludl & y,l5

lxiol Ol ladl g pale (6 S0l ik 93 5l 8 libiw] Blyzl g paSilo (Ghmogi Hlof s Y Jguzr

RIS O35l

05,5 ke
3 sl Gl ol Sl 3 sl Gl ol Siles
Y/0aVE VE/EYAY -IPEYYY -1OO\Y iales!
pole xS0k
YIPVASY VAR NZYAR -16Y4) Jyus
inles!
OV Y y/-#4- \TARA RN IRARRY)
bl Ol sl
F/YA00F Vov oo \ATNAYZ VYIVVAY Jyas

5100 Shalosl 09,3 sl ga3liin Ao 10 pole Slyad eSilis w5 o0 osmlin Y Jgazr ;0 a5 jsblen
5,lol 45" 09l so 0y o lslinl Bl il a4 bogy e gt 4 oSS L ioen sl a5 138 < [OY ol 0,5 (gl
el odistlons [FOV ols 05,5 (gl g /55 Liulesl 0,8 10 65

Slyod (Sl 9 VHIPY (yg051m Al ye po ialesl 09,5 psle Slied (nSilie w09 g0 oaalie 45 5k lon
oo o obriel Ollas] Slhel xSl aized ool 00BU5)5E UVA aloys aad o olsS 05,5 psle
ol ol pizman ool 05,5 VYIVY b s olsS 05,5 50 5 VYN b by cialesl 05,5 50 OyesT i
2 Ginlesl 09,5 o oyliel Gljlas! &las Sl ol YO o165 09,5 j0 ¢ YIYY Liolesl 09,5 5o o, lask
sl 00 35 VYL o b il olsS 09,5 10 Al sy 45 5 Vo F wy03]my Al yo

03931 o el (6l s oalitnl o itecSS g 0 pitioniz (uily)lasS Jelow 31 (y303] (blitl (sla il ol
O3] A ool ouds alo oS Bt (nl s @ ol sleioe x50 0903] SRR B als,
ot ssbiieds peizman ol il Wog,S e il lasS (olo s ile 45 Sl lis (P=+/AFF F=+/)YA) ,uSlol
Gbosls 720 lebsl v 13 5 9,5 oolizial (KSN)igi jaml by SgalsS g05] 51 dnosls (380 Jboy o8
laosls 5 P=+/580 Z=VI¥+)olsT 05,5 «(P=/N VA ZVNVAR) alel 05,5 wpsle oy 0ol iwsds bosiye
by P=+1$+8 Z=+JAAN) S 05,5 «(P=+IAVY Z=ISYV) jialojl 09,5 iyl sl ge3] i & by ye
olss (P=+/¥Y1 Z=~.‘\f/\)u;:.;“Loﬂ srog,S 10 pole Q?‘)'Tu*i- a0y ooy og Jloy (0,8 uizped N0y
SVVE) ol g P=vfAe A Zee [9¥R) isloj] sloog,S 4o oyl Llyladl yse3l g o (P=+/YAY Z=+/3A%)
ool bl b a5 0gr Lo uilyly (Rep Lyl oy 050 o B 5l K00 (S 0g 58 (P=+IYOOZ
Shhsl Geeslm ;o g P=+/0F F=+/YAD)mls L psle wy0 ogajlim 50 a5 ob comlie "oyl
el oad ol 35 o8 enl (P=+ OV F=+ ¥Y0) ol

! kolmogorov smirnov
2 ]levene's test

VY



VFoF Hlea o) o)louds (poiad 0590 @JJJ;J U")i"T ) ‘5)5753 9 9 dobliad g0

2955 S 13 lge s (sogto A 0yl (S T 0 e Wiz il ylagS Sk (yg03T i ¥ Jgu
oleiel olasl g S0l

RL{PTRCN &S ne &byl a0 &byl a0 F ke RT3
oYY e BA Y Y/ £5b vy Dy Sl el
oYY e BA Y Y'Y/ £5b RV Sk gl g

S olins gl b S 5 inlejl 05,5 com o5 ol o ol ¥ sz 9 oymite aiz il lssS ol gl

i (6l g (P <1+ 0)0,ls 0ezg lobire Ciglay yloxial Ul sl 5 (6,800 6[.&7).:.&.:.0 3 e JElas +/q0
el 00 (5155 F Jaaz 50 o) gl a5 ol eolitul o piie S5 il lggS Judo 5l oglas oyl s

ol o yd (6 SOl yihe 33 09,5 93 duuns o (51 0 yuiio ST il yl995 Jalexi (y903T s F Jgu

Sl F eSbe pgizme (soll Az Sl e
oo YAIVYY VaY/- 0¥ Y YASIY A o Joa
e ASR/AAY DAFE/AYS ) DAFE/BYS Tase 5 Loyt
RS /ey Y4540 ) YA/740 pole a3l
oo OY/TEY YOAITAY ) YOAIYAY 05,5

FIVVA OA YAY/PES s

LolsS 5 Sialosl 09,5 50 )0 (psle (y305l ) 5o j50 (saunly yiio 45 555 00 odalive ¥ Jgaz j0 45 j5bolon
3 oolawl coail >l asgl 3 as Bl o el ool ple (P < /2 B)a,ls (g ol Dglis wsys A0 (g o Sre o

Zal 055y JAF 3 it B psle )0 5l lgel 2ls (6,0l (e i 0 (sostie Al

Olxtol Ol las] yuiio 53 09,5 30 dus o (515 il )19 Juloi (y903T s O Jgur

Solo e F oSl j9dme (ol az )0 SUPRES &
ofee FA/¥04 0+ 1/+3A Y IRRAARYZ ki e
“IAVY -/ 0f -I6FY \ -I0FY RV
oo £5/- 00 £5V/- FY \ FV/- FY Slylasl gl i
“fee FAINY FAR/OO- \ FAR/OO - 05,5
Ve/ov oA OAAJAY - las-

@ S 303l A e 50 lygal zils el Ol lasl Gl i a5 09 o odalie O Jgaz ;0 45 eblen
Sl olgS a4 s ialesl 09,5 0 al> e cpl yo 518 Ollasl e a5 Lire cpl 4 sl jloline 09,5

VY



Ol 3 (crwlogb Lu obxiel Olhsl g 53l p o 35 g (o955 Giomims Il Blghe & (ogtdo Sl aludl & y,l5

® (o ALE S OISy o9 SIS ST 2 (e (sBagR A2 WP c/eD)amsoe Glid ) ol
el 0l 3 90 (homins
G S 4o 9 Sy

0 Sk oSS el Glsieds (oenpde A8E 0 )5 (a5l (e ol hagh Sl Boa
LaE 0l 45 ol ol mgsy J3 b el ] it B sl il il ksl 5 esle
LM 5o s 4t ol ool 5855 35000005 psle o8 6550k g 55 i 3] (lyiets o (oot
Evans & ¢Choudhary & Bano (2022) Wang et al (2020) .Schroeder et al (2018) .t al (2009)
Lol guseal (Macleod et al, 2024) oy b g guen Jeong (2023)

Slalasl jl BT ed Al ye 1o 0 lap] o5 ogde el (55 O jppon ST Slonis S ]
Dl ol 31 oolizial WS (s5lusly 5 Dol 1) 593 (6ol 5 azled ol (6ol A B, 4 g e
@ Jiiwe &)904 ST LI «Westbroek et al, 2020)cwl 138 51 6 ,u50b p s5 iomw glo,ll Lo aile
o218 dalsay Il pl a8 wob o0 (Kapuza et al, 2020) 4 Ko 0655 Giomiw 10 coggie diis (ol Agis
p2ld Oty gl 1 lolie nSol Sl Line I (slaSid sbml s peelae ple Bl 5L
ol pl o 14 «(Novak, 1990; Novak, 1993; Ruiz-Primo, 2004; Novak & Cafias, 2006)s ;L.
as ol=ljl 5 (Reigeluth & Jonassen, 1999)aas o 7, Koo JS&! 51 UL 5 SGmes sS4 x50k
02555 55 s 25 5l oolitul wislo pal Bk ol 5 6ol ol sl s slamr LB psle enli
Novak & Gowin, 1984; Ruiz-Primo & Shavelson, 1996; )os aalss esln jlaws pyle oy (5,500
Wu et al, )ewslio 8,53 3L S8 a0 Lroww ,0 ,l0l ol 0,5 (Rice et al, 1998; Soika & Reiska, 2014
Chularut & DeBacker, )oiS al,3 590l iils gl |, aulaiogs g 5093 5 uSob slaal wlg o (2012
o (@l 8,50 )0 Legarar g Sl ol yo ol eoliul &5 sy e Sl 4 jsliie (nl 4 5 2004
el oS cals walss ) Sl ol i 5l lsieas o sesgie & ) eslital 5 olssel iy sl ilaie
S5 Ojles 9 285 5l ST Sl cnl o wijely RIS (g, (fate pealio 5l ugy B g pga B o 1) 093 sla
odnlice Hlaiae £go40 1) 095 I A8 Lid od Lole B og wialys 0l il 00,5 ooliw] o i 0
O 5 oy @ 093 i Sylae S b (S 5l ey g 00T ledaly 50,5550 L ail s e 0t
b c3bo ay plal @l o 5 auled 093 s g3luil 5 ol 4 pladl g sl cplicad Ll 45,5550
isis 5 355 e w5l S b 5,50, (5Tl (ol iz o anles eSS ailyl o
ol Jolo o8 5,50k g5 ol ey sllan Sindy Ky 4 o o3 b 10,5 o 1B oS 5 S3lnil 05
aalgs olowl uils 839> 5l gl iin 9 Sy jo 1) (gloliae Oglas el 08 atiie W ol 5 pad slixe
Wlgi oo (55 Gl Oy (oonpde AAE 655 )50 &5 35 S wizinl GlPee 1N S
AL IS S pgle 3,0 oligel zls (6 S0l

Ol el S 31 loeal Gl dasl e gromw [l Glaieds cogpbe 485 0, IS S cenl o] 5 S pg0 45,8
Tang 4 Zarei & Feizollahi(2018) .Cravalho(2010) Okebukola & Jegede(1989) sla singy b ams
L agzlse sly GBI olos 0818 @ a5 caz ol 5l GusSS Gomis (I sbay ol cqzen & Tang(2024)
S8 5 2 a5 S8 oy B oo el daagzlye (ol J1,S5 s @ 5 g amo e |y 055 ogesl Ll
295 Ghomiw )b Cawogad Skl ailes S a0 ]y ] Dladoas oS 1z 09 ) Cenl 4L ConBge o
Lad onl jo 55158 Al e (g5l ddzr S 4 dgamms Gaal il sla ol (ogas jo Dyl o5 cul )]
SR plas a5 Clilasl slnl Jelse o St 51 (Ko W 05 )18 Ghori 990 a5 3l 1 cnl QBGl L (i
2 (RS Ghmie plad aliS oS pbplen (Byb 5l 5 9900 Sl eeslaaiils ols (i (sl Co b G LS

YVYY



VFoF Hlea o) o)louds (poiad 0590 ng'h.s.'ia.l U")i"i ) 6)5153 9 9 dobliad g0

Sill oy90 Jsb 3 035> 1 50 1) 055 55k eel il &5 Sl [CPI RO o, OL31 4y )b (6 50k

ols ales gl g sladiuils 5 055 a4y (5 inn lielol b el 05505 ZMal g aidly 1) 055 Slolul b )l g 00ls

aS Bils o 1 g Olyldl (o S aejl plKin a5 0gd o el Folel ol cils walgs o yin  (Soll
IS5 5 oy eobiel Slplasl zals ool i 5 o5 c@dlyys ol 00,5 S Ty a3¥ Ll 5 b lg
o5z 5 1y clae oo ,S Lais Laibas S oo Cusi | agiio At ol SaLidl Z3Lol 5 5,555k b ol yan pylote
9 moeo logwly 5 aS 6;,,; bl G5l i ki oo (S e O ygo | Slegdge o LIl gel il
20,5 c0 35 yelo dale

SOl cagen il ol o5 CaS Wl 0 Glomis slp 6l Alkeds (agie AL Siag i (o3 )
a5 3,8 Pl plgce cnlpli g b walss 6550k GRlBl g Grond crge WS (o0 Jutens 1) ol s 50k
Spge il 3 g i WS o0 el (gail 10 058 a5 (Fobol (e bl il SGaas 5 e 655k 4250
willosle s oyl Oygons |y Sl oshe sboasis Jegede et al, 1990)cusl oS lasl lses
Slegdge 5 pealie o bLI| sbml pd oo alidl> )0 iy g Bale 5 e 50k Sl a5 was o Gialed
).'al.‘> L o..\..S‘)J 6[.@0,..0 )l e |) )tha.t L u.bo cJ> U”‘ o n.\.AS‘SA ).su?‘) L)?"Q)] B SleM| @L)la iz
WS (o0 Slo 2 g )k o

) e 6slsl 5 il Jos o315 blin (53,5 a5 45 (6)0Saike Lol & jespie A255 5
Jelse aboz 5 a8 (gail oy o baanadls (o sl 5l w3 5 sk Syge oal 3o S oo Jited 513 Gl
Lol o 4l _2als S o wags | jael 2ils o (Clipa & Ruxanda, 2023)0ss ool Ol asl 80l 05 5
Sl 5,54 &5 SO axil o Ol (alple vl L S18 bl Cllhsl el carge
Qb lgel zils el Ol lasl lie 2l cpa 50 canlio ()15l Wlg oo (G09S ot 4O coggie
= 9 ' see iale aiile 039> nl 5 S5 s slalidle 5l Glsion w558 9,555k oS 5 (b)) Jee e polaien:
o & b gl o bl (rizmen 905 (o) oseliinst mli Slasglis 5 2l 5 e ligel il
ol sl Toa;u ole iz b aan iz 5l e (60X Oldllas plosl b lgi ool aizls yy Cllasl Ol s
wgai ol liabl o1 Sl 31 g B aile lyee 51 31013 gy 2 5 el 9550 15 ligel il

B s e Glared (LA5u Glens pole GLOLS 4 098 oe Sleiiny (owyd Gliyaeln 5 <5 Ollse &
Jsb 50 g auil aiils g pgal & ygon |y 093 slaaiuils Sowe el (yljgel tils b 0gd adlol egphe dids
Slladl Gl oy lp wims A8 g wiles Sl 50 o geli 1) 995 650k (5SS slacn y3
2,5 oaliul olsy Glime 592 YU 61y 55 alas ozmen (5)910,5 )l plo 5l ol s

ol ADALD g Sy o Ay oll g Slails o8 jlie i 5K 0 B ek o ples

‘53|°)~é9 s.‘.o.

cogtie Al o5 Liu il leie b llie S5l Sodng ol owlid I8 &bl 1zt (Gibgh ol
el 00y ol a4 3 Sl b Sladly) &bl o VE-Y/AIYA 2,6 0 YAAYYY Y 16,50, oS

! mind map
2 cmap tools

V¢



OhKes 9 (cmwlogd b ol lksl g 650l p o ;i 5 (g8 i 530 Blge & (ogtto S aldi 3 )15

https://ganj.irandoc.ac.ir/#/articles/863741eb813ac6027054b0aalf54d043

&l o

sl 00 ylo B aian g5 Lawgs @bl o)l aigS

&L
dayly 5 WIS axlisgly, s Qljyj oiils STal YYYY)l; 3 camie (2800 9 95gl00ums ccund  gomn>
xSl 2l 5 G ly ol (sesrde 288 (VYA peall Sl s Sl ST oM (g0 5150

Y o) oA oladie ol (hisel 0 lisel il (L3L,
5 Uiigel Sldlae pole oys S0l cogtie aids j solitwl LU LOYAY) oo (gaid B orroms
M=AA (VL)Y ‘Gali:;s}yi

ki sl (el (i 3O YAY) edasms (gighems 5 Al b caisSy0 50 Lo jle . lad (65l
AmAY (VY (ol jeel 5 (bygal Slalllas . Sliw oo ol5g0] Sl Gl Olsl als o Sbus

IR PO NPPXCHJ JPIPICI PSSR YY. OV NG B | o [J¥S P Ny U T P o
MY D olal (55901 50 65155 5 Gyl 0205 pole oy 5o (lal pind &L

SSles p (owyd by glyime Sloks BB gwyp OYIVAT (et olils 5 wbe (L
(D e jpel Copae jo o (lay lid b e Mallinn Glagsesl ;o olanl p)lez (S (l5geltils
AYY-\¥FP

ATYSVEY C(FAY V00 F o anlllas oll 1 )25 pole oy 5o bl pylez

Sl 5 Dl 5 (Fopudl b ol ol (5L (slooyealy Ay ey VADIod S oy
AVA-AQY O (i Jlo ( olinl 5065 da> jo Lidgh . olis o slaslaaiul sleal, 510 o550

References

Asgari, S., Samari, S., & Hoseini, H. (2023). The Effects of Group Rival Teaching Method on the
Process Skills of Male Sixth Grade Students. Research and Innovation in Primary Education,
4(8), 23—11. [In Persian]

Ghaltash, A., & Zianejad Shirazi, A. (2018). Investigating the role of curricular content changes on
the performance of fourth-grade students in TIMSS international assessments in Shiraz. New
Approaches in Educational Management, 9(4), 127—146. [In Persian]

https://dorl.net/dor/20.1001.1.20086369.1397.9.36.7.2

Hosseini Nasab, S. D., & Beikayi Mani, F. (1998). Students' perception of the psychological
environment of the classroom and its relationship with academic achievement, intrinsic
motivation, and anxiety. Journal of Educational and Psychological Sciences, Shahid Chamran
University of Ahvaz, 5(2), 55-72. [In Persian]

Davari, S., Gholam Azad, S., & Reihani, E. (2012). Concept maps: A tool for assessing and
evaluating students' mathematics learning. Journal of Mathematics Education Growth, 108, 14.
. [In Persian]

1vo



VFoF Hlea o) o)louds (poiad 0590 @JJJ;J U")i"T ) 6)5153 9 9 dobliad g0

Pourkarimi Haushki, M. (2021). Review and explanation of experimental sciences and how to
instruct them according to Aristotle’s formalism. Research and Innovation in Primary
Education, 3(5), 62-51. . [In Persian] https://dor.isc.ac/dor/20.1001.1.26765500.1400.3.5.5.7

Samei Zafarghandi, M. (2014). The effect of using concept maps on science learning. Educational
and School Studies, 3(11), 81-98. https://dor.isc.ac/dor/20.1001.1.2423494.1393.3.4.5.7

Shirazi Tehrani, A., Mirderikvand, F., & Sepahvandi, M. A. (2013). Effectiveness of emotional
regulation skills training in reducing high school students' test anxiety. Educational and School
Studies, 2(2), 80-97. [In Persian]. https://doi.org/10.29252/NIRP.JPCP.5.4.263

Negahban, M., Ahmadi, G. A., & Kabiri, M. (2020). Identifying some misconceptions of fourth-
grade students in the science subject based on the TIMSS 2015 study. Journal of International
Education and Research Association, 6(2), 9-18.
https://www jiera.ir/article _105077.html?lang=en. [In Persian]

yousefi, F. (2006). Investigating the relationship between cognitive strategies, emotion regulation,
and depression and anxiety in gifted students of counseling centers. Exceptional Children
Research Journal, 6(3), 871-892. . [In Persian]

Asan, A. (2007). Concept mapping in science class: A case study of fifth grade students. Journal of
Educational Technology & Society, 10(1), 186—195.

Ayala, C. C., Shavelson, R. J., Araceli Ruiz-Primo, M., Brandon, P. R., Yin, Y., Furtak, E. M, ... &
Tomita, M. K. (2008). From formal embedded assessments to reflective lessons: The
development of formative assessment studies. Applied Measurement in Education, 21(4), 315-
334. http://dx.doi.org/10.1080/08957340802347787

Bloom, B. S., Engelhart, M. D., Furst, E. J., Hill, W. H., & Krathwohl, D. R. (1956). Taxonomy of

educational objectives: The classification of educational goals. Handbook I: Cognitive domain

Cardozo, L. T., Azevedo, M. A. R., Carvalho, M. S. M., Costa, R., de Lima, P. O., & Marcondes, F.

K. (2020). Effect of an active learning methodology combined with formative assessments on
performance, test anxiety, and stress of university students. Advances in Physiology
Education, 44(4), 744-751. https://doi.org/10.1152/advan.00075.2020

Chappuis, J., Stiggins, R. J., Chappuis, S., & Arter, J. (2020). Classroom assessment for student

learning: Doing it right—Using it well (p. 432). New York: Pearson.

Chen, M.-R. A., & Hwang, G.-J. (2020). Effects of a concept mapping-based flipped learning

approach on EFL students’ English speaking performance, critical thinking awareness and
speaking anxiety. British Journal of Educational Technology, 51, 817-834.
http://dx.doi.org/10.1111/bjet. 12887
Choudhary, F., & Bano, R. (2022). Concept maps as an effective formative assessment tool in
biology at secondary level. Journal of Education and Educational Development, 9(1).
http://dx.doi.org/10.22555/joeed.v911.454

Cipra, C., & Miiller-Hilke, B. (2019). Testing anxiety in undergraduate medical students and its

correlation with different learning approaches. PLoS One, 14(3), 0210130.
http://dx.doi.org/10.1371/journal.pone.0210130
Clark, I. (2015). Formative assessment: Translating high-level curriculum principles into classroom
practice. The Curriculum Journal, 26, 91-114.
http://dx.doi.org/10.1080/09585176.2014.99091 1

Clipa, O., & Ruxanda, A. (2023). Evaluation anxiety in educational activities. In E. Soare & C.
Langa (Eds.), Education facing contemporary world issues - EDU WORLD 2022, vol 5.
European proceedings of educational sciences (pp. 14-24). European Publisher.
http://dx.doi.org/10.15405/epes.23045.3

Cravalho, P. F. (2010). Learning statistics using concept maps: Effects on anxiety and performance.

Master's Theses, 3806. San Jose State University. DOI:
https://doi.org/10.31979/etd.n53p-s3fx

Duckor, B., & Holmberg, C. (2019). Exploring how to model formative assessment trajectories of

posing-pausing-probing practices: Toward a teacher learning progressions framework for the
study of novice teachers. Journal of Educational Measurement, 56, 836-890.
http://dx.doi.org/10.1111/jedm.12239

Evans, T., & Jeong, 1. S. (2023). Concept maps as assessment for learning in university mathematics.

Educational Studies in Mathematics, 113, 475-498. http://dx.doi.org/10.1007/s10649-023-
10209-0

v



Oy K g rmlogds Ly ol lksl g 650l p o ;i 5 (g8 i 530 Blge & (ogtto S aldi 3 )15

Harlen, W., & Winter, J. (2004). The development of assessment for learning: Learning from the
case of science and mathematics. Language  Testing, 21(3), 390-408.
http://dx.doi.org/10.1191/02655322041t2890a

Heritage, M., Kim, J., Vendlinski, T., & Herman, J. (2009). From evidence to action: A seamless
process in formative assessment?. Educational Measurement: Issues and Practice, 28, 24-31.

https://psycnet.apa.org/doi/10.1111/1.1745-3992.2009.00151.x

Irons, A., & Elkington, S. (2021). Enhancing learning through formative assessment and feedback.
Routledge. http://dx.doi.org/10.4324/9781138610514

Ismail, S. M., Rahul, D. R., Patra, 1., et al. (2022). Formative vs. summative assessment: Impacts on
academic motivation, attitude toward learning, test anxiety, and self-regulation skill.
Language Testing Asia, 12, 40. http://dx.doi.org/10.1186/s40468-022-00191-4

Jegede, O. J., Alaiyemola, F. F., & Okebukola, P. A. (1990). The effect of concept mapping on
students' anxiety and achievement in biology. Journal of Research in Science Teaching,
27(10), 951-960. https://psycnet.apa.org/doi/10.1002/tea.3660271004

Kapuza, A., Koponen, I. T., & Tyumeneva, Y. (2020). The network approach to assess the structure
of knowledge: Storage, distribution, and retrieval as three measures in analyzing concept
maps.  British  Journal  of  Educational = Technology, 51(6), 2574-2591.
http://dx.doi.org/10.1111/bjet. 12938

Soika, K., & Reiska, P. (2014). Using concept mapping for assessment in science education. Journal
of Baltic Science Education, 13(5), 662—673. https://dx.doi.org/10.33225/jbse/14.13.662

Larson, H. A., El Ramahi, M. K., Conn, S. R., Estes, L. A., & Ghibellini, A. B. (2010). Reducing
test anxiety among third-grade students through the implementation of relaxation techniques.
Journal of School Counseling, 8, 19.

Liang, H.-Y., Hsu, T.-Y., & Hwang, G.-J. (2021). Promoting children's inquiry performances in
alternate reality games: A mobile concept mapping-based questioning approach. British
Journal of Educational Technology, 52(5), 2000-2019.
https://psycnet.apa.org/doi/10.1111/bjet.13095

Lim, K. Y., Lee, H. W., & Grabowski, B. (2009). Does concept-mapping strategy work for
everyone? The levels of generativity and learners' self-regulated learning skills. British
Journal of Educational Technology, 40, 606—618. http:/dx.doi.org/10.1111/].1467-
8535.2008.00872.x

Liu, X. (2004). Using concept mapping for assessing and promoting relational conceptual change in
science. Science Education, 88(3), 373—-396. https://psycnet.apa.org/doi/10.1002/sce.10127

Machida, N., & Dalsky, D. (2014). The effect of concept mapping on L2 writing performance:
Examining possible effects of trait-level writing anxiety. English Language Teaching, 7, 28—
35. http://dx.doi.org/10.5539/elt.v7n9p28

Macleod, G., Chen, Y., Guo, J., Xie, L., Xie, R., & Sang, S. (2024). Using concept maps as an
assessment task for international taught postgraduate students: Is it a “helpful bridge’ or ‘blunt
instrument’? Assessment & Evaluation in Higher  Education, 1-14.
https://doi.org/10.1080/02602938.2024.2401923

Maryani, 1., Husna, N., Wangid, M., Mustadi, A., & Vahechart, R. (2018). Learning difficulties of
the 5th grade elementary school students in learning human and animal body organs. Journal
Pendidikan IPA Indonesia, 7(1), 96—105. http://dx.doi.org/10.15294/jpii.v7i1.11269

McDaniel, M. A., Agarwal, P. K., Huelser, B. J., McDermott, K. B., & Roediger, H. L. III. (2011).
Test-enhanced learning in a middle school science classroom: The effects of quiz frequency
and placement. Journal of Educational Psychology, 103(2), 399-414.
https://psycnet.apa.org/doi/10.1037/a0021782

Novak, J. D. (1993). Human constructivism: A unification of psychological and epistemological
phenomena in meaning making. International Journal of Personal Construct Psychology, 6(2),
167—-193. https://psycnet.apa.org/doi/10.1080/08936039308404338

Novak, J. D., & Caiias, A. J. (2006). The theory underlying concept maps and how to construct
them. Florida Institute for Human and Machine Cognition, 1(1), 1-31.

Novak, J. D., & Gowin, D. B. (1984). Learning how to learn. Cambridge: Cambridge University
Press.

Novak, J. D. (1990). Concept maps and Vee diagrams: Two metacognitive tools to facilitate
meaningful learning. Instructional Science, 19, 29-52.

https://psycnet.apa.org/doi/10.1007/BF00377984

ARA%



VFeF 5l o) oylouds cpid 090 Il (higeT 53 65979 9 HipgRy dolilad g0

Okebukola, P. A., & Jegede, O. J. (1989). Students’ anxiety towards and perception of difficulty of
some biological concepts under the concept-mapping heuristic. Research in Science &
Technological Education, 7(1), 85-92.

Oludipe, D., & Awokoy, J. O. (2010). Effect of cooperative learning teaching strategy on the
reduction of students’ anxiety for learning chemistry. Journal of Turkish Science Education,
7(1), 30-36.

Pailai, J., Wunnasri, W., Yoshida, K., Hayashi, Y., & Hirashima, T. (2017). The practical use of Kit-
Build concept map on formative assessment. Research and Practice in Technology Enhanced
Learning, 12(1), 20. http://dx.doi.org/10.1186/s41039-017-0060-x

Pan, W., & Tang, M. (2004). Examining the effectiveness of innovative instructional methods on
reducing statistics anxiety for graduate students in the social sciences. Journal of Instructional
Psychology, 31(2).

Parker, C., Grigg, J., D'Souza, S., Mitchell, C., & Smith, E. (2020). Informed aspirations in science
and engineering with upper elementary students after 1 year of a STEM-intensive university-
school district partnership. School Science and Mathematics, 120, 364-374.
http://dx.doi.org/10.1111/ssm.12428

Chularut, P., & DeBacker, T. K. (2004). The influence of concept mapping on achievement, self-
regulation, and self-efficacy in students of English as a second language. Contemporary
Educational Psychology, 29(3), 248-263.
https://psycnet.apa.org/doi/10.1016/i.cedpsych.2003.09.001

Perrault, A. H., Gregory, V. L., & Carey, J. O. (2002). The integration of assessment of student
learning outcomes with teaching effectiveness. Journal of Education for Library and
Information Science, 43(4), 270-282. http://dx.doi.org/10.2307/40323953

Peters-Burton, E. E., House, A., Peters, V., & Remold, J. (2019). Understanding STEM-focused
elementary schools: Case study of Walter Bracken STEAM Academy. School Science and
Mathematics, 119(8), 446—456. http://dx.doi.org/10.1111/ssm.12372

Phillips, B. N. (1978). School stress and anxiety: Theory, research, and intervention. New York:
Human Science Press.

Rasouli, R., Mohamad Alipour, Z., & Taghi Pour, E. (2018). Effectiveness of cognitive learning
strategies on test anxiety and school performance of students. International Journal of
Educational Psychology Research, 4(1), 20-25. [In Persian].
http://dx.doi.org/10.4103/jepr.jepr_84 16

Reigeluth, C. M., & Jonassen, D. H. (1999). Designing constructivist learning environments. In C.
M. Reigeluth (Ed.), Instructional-design theories and models: Volume 2: A new paradigm of
instructional theory (pp. 51-68). Lawrence Erlbaum Associates.

Rice, D. C., Ryan, J. M., & Samson, S. M. (1998). Using concept maps to assess student learning in
the science classroom: Must different methods compete? Journal of Research in Science
Teaching: The Official Journal of the National Association for Research in Science Teaching,
35(10), 1103-1127.

Rokhiyah, 1., Sekarwinahyu, M., & Sapriati, A. (2023). Science literacy of elementary school
students through science practical work learning method. Journal Penelitian Pendidikan IPA,
9(5), 3986-3991. http://dx.doi.org/10.29303/jppipa.v9i5.3761

Ruiz-Primo, M. A. (2004). Examining concept maps as an assessment tool.

Ruiz-Primo, M. A. (2000). On the use of concept maps as an assessment tool in science: What we
have learned so far 1 El uso de mapas conceptuales como instrumento de evaluacion del
aprovechamiento en ciencias: Lo que sabemos hasta ahora.

Ruiz-Primo, M. A., & Shavelson, R. J. (1996). Problems and issues in the use of concept maps in
science assessment. Journal of Research in Science Teaching, 33(6), 569-600.
https://psycnet.apa.org/doi/10.1002/(SICI)1098-2736(199608)33:6%3C569::AID-
TEA1%3E3.0.CO:2-M

Saadati, M. (2019). The necessity of reformation in science education in Iran. Research in Chemistry
Education, 1(3), 1-4. [In Persian]

Sarason, 1. G. (1977). The test anxiety scale: Concept and research.

Schellekens, L. H., Bok, H. G. J., de Jong, L. H., van der Schaaf, M. F., Kremer, W. D. J., & van der
Vleuten, C. P. M. (2021). A scoping review on the notions of Assessment as Learning (AaL),
Assessment for Learning (AfL), and Assessment of Learning (AoL). Studies in Educational
Evaluation, 71, Article 101094. https://doi.org/10.1016/j.stueduc.2021.101094

VYA



Ol g mlog Luws ol lksl g 650l p o ;i 5 (g8 i 530 Blge & (ogtto S aldi 3 )15

Schroeder, N. L., Nesbit, J. C., Anguiano, C. J., & Adesope, O. O. (2018). Studying and
Constructing Concept Maps: a Meta-Analysis. Educational Psychology Review, 30(2), 431—
455. https://psycnet.apa.org/doi/10.1007/s10648-017-9403-9

State Education Technology Directors Association. (2008). National trends 2008.
https://www.setda.org/resource/national-trends-2008/

Shin, D. D., Lee, M., Ha, J. E., Park, J. H., Ahn, H. S., Son, E., Chung, Y., & Bong, M. (2019).
Science for all: Boosting the science motivation of elementary school students with utility
value intervention. Learning and Instruction, 60, 104-116.
https://psycnet.apa.org/doi/10.1016/j.learninstruc.2018.12.003

Spencer, T. L., & Walker, T. M. (2011). Creating a love for science for elementary students through
inquiry-based learning. Journal of Virginia Science Education, 4(2), 18-25.

Tang, S. C., & Tang, L. C. (2024). Exploring the impact of digital concept mapping methods on
nurse students' learning anxiety, learning motivation. Evaluation and Program Planning, 106,
102466. http://dx.doi.org/10.1016/j.evalprogplan.2024.102466

Van der Kleij, F. M., Cumming, J. J., & Looney, A. (2017). Policy expectations and support for
teacher formative assessment in Australian education reform. Assessment in Education:
Principles, Policy & Practice, 25(6), 620—637.
http://dx.doi.org/10.1080/0969594X.2017.1374924

Van der Kleij, F. M., Vermeulen, J. A., Schildkamp, K., & Eggen, T. J. H. M. (2015). Integrating
data-based decision making, Assessment for Learning and diagnostic testing in formative
assessment. Assessment in Education: Principles, Policy & Practice, 22(3), 324-343.
http://dx.doi.org/10.1080/0969594X.2014.999024

Wang, L., & Lee, 1. (2021). L2 learners’ agentic engagement in an assessment as learning-focused
writing classroom. Assessing Writing, 50, 100571.
http://dx.doi.org/10.1016/j.asw.2021.100571

Wang, Z., Adesope, O., Sundararajan, N., & Buckley, P. (2020). Effects of different concept map
activities on  chemistry learning. Educational Psychology, 41(2), 245-260.
https://psycnet.apa.org/doi/10.1080/01443410.2020.1749567

Westbroek, H. B., van Rens, L., van den Berg, E., & Janssen, F. (2020). A practical approach to
assessment for learning and differentiated instruction. International Journal of Science
Education, 42(6), 955-976. https://psycnet.apa.org/doi/10.1080/09500693.2020.1744044

Wilson, M., & Sloane, K. (2000). From principles to practice: An embedded assessment system.
Applied Measurement in Education, 13(2), 181-208.
http://dx.doi.org/10.1207/S15324818AME1302 4

Wu, P.-H., Hwang, G.-J., Milrad, M., Ke, H.-R., & Huang, Y.-M. (2012). An innovative concept
map approach for improving students' learning performance with an instant feedback
mechanism.  British  Journal of Educational Technology, 43(2), 217-232.
http://dx.doi.org/10.1111/j.1467-8535.2010.01167.x

Zarei, A. A., & Feizollahi, B. (2018). Concept mapping and brainstorming affecting writing anxiety
and accuracy. Journal of Modern Research in English Language Studies, 5(1), 117-144. . [In
Persian]. https://doi.org/10.30479/ijmrels.2019.10548.1320

Yv4



