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ABSTRACT

Learning fractions is important for both academic and functional mathematics. However,
many students including students with developmental disabilities struggle with solving
mathematical fractions problems. To support students with developmental disabilities
in learning fractions, the purpose of this study was to explore the effectiveness of the
virtual manipulatives based instructional sequence on the acquisition and maintenance of
computations with fractions(i.e., adding fractions with unlike denominator). A total of three
middle school students with developmental disabilities participated. Using a multiple probe
design across participants, a functional relation was found between the intervention and the
accuracy of solving adding fractions problems for each student. All students acquired the
targeted skill and maintained their performance up to three weeks.

Key words: Virtual manipulatives, evidence-based practice, fractions, developmental
disabilities
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Introduction

2021 =7 F SHAAF = 7ol thEH, o], Jof, 428} F E5] 45t Lol A S8t 35hd shiEat
158k 28R S E0] 7|1 %5H njd o] 7P =2 A 0= e o™, F5kul 381 (11.6%)°1 HIsH 1L
S8t 28Pd(14.2%)001A 7128k )2 vl g2 o] 52 71 0 2 LERITHMinistry of Education, 2022). 5812 <]
A7} EESIgE 2hEolgk shdo] Zetdag 1 Ul8-o] A} A3k 11, o] 8ol tigh ah&o] At 2 o] Fo] %]
@ A3t 48 2AE sl d k=t o & o] 2= 7= 4= ATHNelson & Powell, 2017). £5] A 270l
Hrgolis g ol 74 4ot ikt T HRE 7)okl Q&S o A Al 94
3 0] A A7) 7dE W doke At 589 B, 45 A1E s dsh] 9el
AJok k= BAol I Fohe 58] £ 502 o] Sof|A| 48} that o] 20| H& AlskE] o] LERd 4= 9l
ChWei etal,, 2012).

AYATAE2 4:8}0]] o] F-S Hol= L olshgE x| Yst7| st E34Ql
I AAA g el 2 a2 X0, A7 A, 0F 1 5), Bl3EEA] 7]5 R HY 2 R Hlg))
Ty 2R A SR A, PAIA gt o] W ollg g ol £5k-E 7tEX| =t SRS 2
= Aol A =15 thSpooner et al., 2019). =5 Spooner et al. (2019)0]] W2 FH F-&.0] HrEaoffskAdof| A| 4~
2 7123 AP AT 5 A 5 F2 4o i 64%)0ll 8L & A& YERdT ni7 A =
= Ujol| A X 2|27 ol st g S $Igt 428 SAfol] Tt B3 1F ATH(Yi, 2019)0llA4 = Ttkao] A AT
(10/139; 76.92%)= ‘oot AP (& 7, TAL, Al FAS HR7|E= 7230, 2 7golst g 9Is
A A1(Park & Kim, 2022)0l|1 4 = 423} Tl FAHE Al 5 9] =37 HF ‘4ot AT e E Ao
2 ZRIEQI). ey 2 23l ol 2 ‘ot AP Jol sdets B4 7HES 7N AdAT =
=7 0 2 e th(Park & Kim, 2022; Spooner et al., 2019; Yi, 2019).

S5 Q8go] ZetE 7154 71e©: 28 9 o]yt 7|24 1 4 7oA AstE Zd el &4
LAl v]E BA) S shsohe A 22 894 71&E 5okt 25 73S olalish= Aol S 85kA|Tt
(Lortie-Forgues et al., 2015; Watt & Therrien, 2016), 24 osHE-& 9Jet 24~ 7Hg w4of| thgh A= Ho] o] Fo]
A A] 24 Th(Hord & Bouck, 2012; King et al., 2016). 4= 7H&-2 SH5517] olial= w240l thgh 74 ofsfiell:
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3k H|EHZA] A (Ennis & Losinski, 2019)= o782 SR LA 1986 F-E 2017 A7FA] Zolfe}
e tdo 2 B4E 7tER AYATF21H) F CEC AHA RS BF TESH =2(109)S tiido2 7t
St A3}, YAIA w=H (explicit instruction)©] BE 7FE | =] 31718 4A S 16T 11 F Bouck
etal. (2017) oSS 3ot 47 9] Holishy & tiif o2 57HE42 B =& FdAI717] st
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Table 1. Demographic information

Students Age Gender  Disability Categories Mathematics Achievement Test Results (KISE-BAAT)
Soomi 17 Female Intellectual Disability - Academic Achievement Quotients: 65
- Severe under achievement
Heewon 16 Male  Autism - Academic Achievement Quotients: 65
- Severe under achievement
Minho 15 Male  Intellectual Disability - Not available
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Setting & Interventionist
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Materials
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)2 AFgsti Tt A3 AL(ol): Bouck et al,, 2020)5 EtHZ WA A w4 Axzjofl @HA| 2t wjo]x] ThHoj
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A2 7V 2 A PR M = 7P ERAHE Qo] HAE ofolsi =S *HH@E} TVeEAE W2 2T S8
N2 o] o] 7l B4EFU(ie, 2,3,4,5,6,8, 10, 12)Z /3= o] QAT B4ERU-2 ShH %ol M2 9Jx]5}
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Independent & Dependent Variables
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AAE FAE EA S A FS =5 7| E5I3iTh

Interobserver Agreement
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Experimental Design
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(accelerating), 746 = 73 @2 H.0|+=A](decelerating), 7 F=Z 3t " 3o H= 73 F(zero-celerating) = HO| =1 & 491
Sioich BRA[2t e = TawU 3k 0]'01 A 81} 271E 74 siQl=t, ol 7|20 A viAskR] gk
71&719) &5 A= Al 712441 A 1t M AFe A o] SEEA] = HIEE H]aLsto] Uehdct
(Parker et al,, 2011). Tau-U %2 2241 A4l | (http:/awww.singlecaseresearch.org/calculatorsftau-uye- AH8-610] AFZE]
At} Tau-U gte] 0.65 oJ5PH 22 §3} 0.66-092= 57+ 57} 093 o)/ 2 G 7HE LFERHTHParker et al,, 2011).

Results

Effectiveness of Virtual Manipulatives based Instructional Sequence

TS ZZARE 7|HEe] o314 nlge= HE SIS0 AAR BEnyl o B4o] g B3| 2= il =
A7) AR ettt BE shao) 7] 2A Tt FA) 7oA sz 71Hu eatd m4et 2A B
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Fig. 1. Percentage of correctly solved adding fraction problems

Brain, Digital, & Learning. 2023 Vol. 13 No. 1 43



Park

2]

S| 7124 7] 53]7] 9 B 0%2] S UL 7|24 7o) A a2 oAl &
BlE B30, A £871E7] )= U 224 7P A7t EdskAt, 342 44
FIE BoFAT 86.7%2] H AR S HATHHEY=80%-100%). 7H 54 77t A1) A=d-2 oFy
2Rl FefE B, AP A5 FHE ettt o2, /4 S 7kl A Q] et A== 100%
R, AL 9] 2 g A o|gl oM A2 (7127 gl UMD AA| S+ Tau-U= 1.0
o2 gia7|7F 2 A 02 YERtTh ok )= 4] oM = W4t 100%2] e S UEtio] 5537t
7)&6E 2 4502 §A5Ft(Table 2).

|
ro ofl

™

Table 2. Student performance across phases

Student Measures Baseline Intervention (V) Intervention (A) Maintenance
Accuracy 0% 86.7% 100% 100%
Range 0% 80%-100% 100% 100%
Soomi Level stability Stable Stable Stable —
Trend Zero Accelerating Zero —
Tau-U’ — - 1.0 —
Accuracy 0% 80% 80% 90%
Range 0% 60%-100% 20%-100% 80%-100%
Heewon Level stability Stable Stable Stable —
Trend Zero Accelerating Accelerating —
Tau-U’ — - 1.0 —
Accuracy 0% 93.3% 66.67% 100%
Range 0% 80%-100% 40%-100% 100%
Minho Level stability Stable Stable Variable —
Trend Zero Decelerating Accelerating —
Tau-U’ — - 1.0 —
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