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Abstract

Both code-only and graphical-only programming have their respective shortcomings in the teaching
of microcontroller courses. To address this, from the perspective of cognitive load theory and based
on the Tianwen Block platform, this paper explores and proposes a “graphical-to-code” progressive
teaching model through teaching practice. The model builds a structured learning pathway, beginning
with accessible entry points, moving through comparative code analysis, and culminating in self-di-
rected programming tasks. Approach of “from graphical programming to code-based programming”
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needs the reorganization of course materials, the development of sequenced projects, and the adop-
tion of the BOPPPS instructional framework. Feedback from actual classroom implementation shows
that the model helps alleviate student frustration during the learning process, while also strengthen-
ing engagement and self-assurance in programming. Correspondingly, students’ score has improved.
Overall, this work offers a structured, practical reference for enhancing microcontroller and related
engineering courses.
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Figure 1. Three stages of step-by-step teaching
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#include <reg52.h>
#include "1ib/C51_delay.h"

void setup()
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11 void loop()
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15 P21 =1;
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Ei%n 18 delay(560);

- 19 P23 - 1;
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20 delay(500) ;
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Ezm 21 } Y]
22 o)
23 int main(void)
24- { Cﬁ’
25 setup(); -
26- while(1){ El
27 loop();
28 } E]E]
29 return 1; @i
30 }

Figure 2. Tianwen block programming interface

2. Xia] block #RIERE

3.2. REHFENHER

BOPPPS R T- I = KM Re 85I, HH-% 5 (Bridge-in). % >J H #7(Objective/Outcome). Hif
W (Pre-assessment). 25324 >] (Participatory Learning). Jmill(Post-assessment)F1/: 45 (Summary) 6 4~
TR E[9]. BOPPPS A FRHE HIX 6 ANFUFEA T BT S 1 TR . X PP L2224
A, FEFEENSSMES), BRUFAER T RO R 0% B A5 BT 9 RRE IR R 14

DOI: 10.12677/ae.2026.1671415 640 HHHRE


https://doi.org/10.12677/ae.2026.1671415

oy &%

i, JREE 2R T BRI R A i Re, 51 SR R3S, T SEELA R [10]

S SLIG T BOPPPS #U A s AT i ih, X DL “f B &8 seiQmi B OBl vl . B 5erE
R TR 2 PR P B A S B S R ARAD, 7R SIS URAT R AT SEIR BRI M kL. S E M, il
JER BRI VR AR TE B A, 51 R SR B IR R 068, g A O R AT ERATTF
R MUSEI— N 5 B AL 2 7 ) HAR AR =2 1. BEFH K Block P AR ER5E 44 S
NSHRLE B B (BRI BY): 2. REMEeA ) C ARRY Fh 4% B4 3 5 DR A4S A W 1) 32 8 5 ) (AR A 0ot
MRBYBY): 3. BEAMSLgm S ARHS, 3402 R A 1R B RR 1 BAE e A Th R (RS BRI ) . il o PR i
B R, TR A X PR A S B R ST B AR RS . 2 5 S LI
AW S A B “HERIR” seB R RS IR RE ;s B 2UR S S22 U BRI E, Xt
Lo b B 25 Y if-else HIWT for fEHEAIDIMINT VDGR, FHoHihw B iER); &5, KA
%, A keil BRI Block Fr-44F 4 fs 5 1 5 AR S I RT I D RE, B COFI3g kb C51 AR5 LLSEI T REY Je
e 00 D AR A /N B AT H 1 Th R SE R L ARAS T A S IR R A R S R, SRS AR TP = B A
I o RS, SR AR 3L A EE N B 22 B2 ARRS SEE0 AR, SR B & o & 2% i 30 H B
Yist, SERCFE I . METHAOR T ZUEE TR B H ARSI, B G R, BRI AR
TRESLERRE ST
4. BEYRTFNE SR

AFET FIRFAR) 5T AR, REVEAG T EIRALEIRID A gk 2 ML A i 2
RO HoA 3 MIE 4 R B, AR ERRC 7T, 8T 96% 1 F AN A HXF IRIENTTH
W, AATHRWEE L 90%LL L. FAEEBEIM . ULEE . RS RGNS 2 4R ) LIE B34
$eTt, Hrh 94%M AV ETEAL R FE A SR TR PR B AR . BAL, oI XA Y AR (S 0 B R
i, R CNER - e ) - B0 REEIEIR.

80

70.18%
70
60

30

40

30 26.32%

175% - 175%
0 — - —
A JEEEFER B. HrErE AT C.—B= D. EEE: . E. i=E#®

Figure 3. The assistance of graphical programming in learning microcontroller basics
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Figure 4. The integration of graphical programming and code programming

4. B S KRDAmIZRIBT1E

5.26%
—z

EH T IYECIN 5 TS B (R R BR AT HAE) A Tl 22 BN S 5 i aidsin, HI7eisse
BAPRFER S B % CIES 5E T THARSEM, W8 A —F, PRt —FE. H 2024 F
T, RERH CEEARAREIL” Btk R HeE A AT O . IR 5 AT, o 5 PR T 1 i S
60.5~63.5 73 [X [A] N /MBS #UNCSE i B 4E(2024 4E), WG PLE EIRTE, 2025 SEARERE 65 2y, B
WA T HAEK . G REH, Z8rd A U 22 A G 2 A B A

75
70
65

6

50 III “l “l “l “\ |||

5
YpEk212  WpEK213  WpEK223  WpEK224  HE{E222  HifE231

v O

20224F 20234 20244F  20254F

Rl
Figure 5. Average grade of the microcontroller course class in the past 4 years
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