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Abstract

This study focuses on the challenge of cultivating visual imagination ability in high school trigonometry
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teaching, particularly the abstract nature of teaching trigonometric function image transformations.
Based on the TPACK framework (Technology-Pedagogy-Content Knowledge), this research explores
the mechanism of GeoGebra’s dynamic parameters in helping students understand the transfor-
mation rules of trigonometric function images. Through theoretical construction, teaching design case
analysis, and empirical research, it is found that GeoGebra’s dynamic parameter function can trans-
form abstract parameters in trigonometric functions, such as amplitude (4), frequency (w), and initial
phase (¢), into visual and operable dynamic objects. This supports students in establishing a deep
connection among “analytical expressions-image-properties” through an inquiry path of “conjecture-
parameter adjustment-image observation-law induction”.
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Table 1. Application principles for GeoGebra software
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Table 2. Three-dimensional intuitive imagination ability
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Figure 1. The effect of p onthe y = sin(x + (a) image
1. ¢ Xt y =sin(x+¢) EIR KM

(&ﬁ%@):ﬁﬁm%&ﬁyﬂm@+8ﬂw:mm%@%Lﬁ%%ﬁ%%%,ﬁ%éﬁ%¢ﬁ

B y = sin (x+ o) M RIOBI EAR IR, (2RI ELMXT o Xy =sin (x+ p) FER TN
L. b T LA o X5 Ty = sin(x + ) BRI RO

DOI: 10.12677/ae.2026.16102201 1036 HEHRE


https://doi.org/10.12677/ae.2026.16102201

EUriN, TR

(2) R o Xt y =sin(wx + o) EIR I
7 21 AT AU A AR A AR OB, A S o 4 BB 2R (1 LT e AR
ME IR, ZRR BB E . 2 o BUERT 1| IS BEATREA RS, 4 0<o <1 NSLHtfH

e, SHIEBIR L G B A E B HATIEA 3 = sin o+ 9) M.

5. [FUREN, HOTSEN GeoGebra fil— MIEIM, Wi 2 SABORENGTR, WA o SH A
J’=Sin(2x+%) %uy=sin(x+§j MERIMEN ., AR, BT EEAIES, R R
FLRS— ML BRI, 35 SO B AR

S| S22 2 25 B8 o Ry = sin(wx + ) (ORI,

ww > 0)% 1 v [

y =sin(xz + o7
y = sin(wz + @) KW ( 61 .
y = sin(2x + éw)

O ZhER%

Figure 2. The effect of w on the y =sin(wx+¢) image
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Figure 3. A: Impact on the y = Asin(a)x + (p) image
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Figure 4. The influence of 4, w, and p onthe y = Asin(a)x + (p) image
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