
 
Jurnal Aparatur Kementerian Energi dan Sumber Daya Mineral 
http://dx.doi.org/10.52596/ja.v8i1.243 

                                                       

 

Budhi Pamungkas Gautama   budhipamungkas@upi.edu 

  © 2024 

 

 

ARTIFICIAL INTELLIGENCE (AI) AND CHATGPT IN LEARNING: 

ASSESSING EFFECTIVENESS AND OVERCOMING CHALLENGES 

IN THE AGE OF INDUSTRY 4.0 
 

1Budhi Pamungkas Gautama, 2Nila Indriana Agusti, 3Dibias Lazuardi, 4Cecep Maman Fathurohman 
13Fakultas Pendidikan Ekonomi dan Bisnis, Universitas Pendidikan Indonesia 
2Politeknik STIA LAN Bandung, Indonesia 
4Al Ruzhan Tasikmalaya, Indonesia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   ABSTRACT 

This research investigates the application of artificial intelligence (AI) in higher 
education, explicitly evaluating its effectiveness in fostering self-directed learning 
and self-assessment among university students. The primary objective is to assess 
how AI can enhance teaching-learning and promote greater learning independence. 
The study employed data analysis using the Rasch model and examined respondent 
demographics, with the sample comprising 82% male and 27% female students, 
predominantly aged 18-23 years. All participants were university students. Findings 
reveal that AI significantly decreased reliance on human guidance and facilitated 
increased student independence in learning. The Rasch model analysis highlighted 
the effectiveness of AI across various levels of learning difficulty, demonstrating its 
ability to adapt to individual student needs. In summary, AI integration in higher 
education boosts student independence and adapts to diverse learning challenges, 
underscoring its value in enhancing educational quality. Consequently, incorporating 
AI into higher education holds significant promise for advancing self-directed 
learning and improving academic outcomes. 
 

     ABSTRAK 
 

Penelitian ini mengkaji penerapan kecerdasan buatan (AI) dalam pendidikan tinggi, 
dengan fokus pada efektivitasnya dalam mendukung pembelajaran mandiri dan 
penilaian diri di kalangan mahasiswa. Tujuan utama penelitian ini adalah untuk 
mengevaluasi bagaimana AI dapat meningkatkan proses pengajaran-pembelajaran 
dan mendorong kemandirian belajar di kalangan mahasiswa. Metode yang digunakan 
adalah analisis data menggunakan model Rasch dan evaluasi demografis responden, 
yang terdiri dari 82% mahasiswa laki-laki dan 27% mahasiswa perempuan, dengan 
sebagian besar berusia 18-23 tahun. Semua responden adalah mahasiswa. Hasil 
penelitian menunjukkan bahwa penggunaan AI secara signifikan mengurangi 
ketergantungan pada bimbingan manusia dan meningkatkan kemandirian mahasiswa 
dalam belajar. Analisis Model Rasch menunjukkan distribusi efektivitas penggunaan 
AI pada berbagai tingkat kesulitan belajar, mencerminkan kemampuan teknologi ini 
untuk beradaptasi dengan kebutuhan individu mahasiswa. Kesimpulannya, 
penerapan AI dalam pendidikan tinggi tidak hanya meningkatkan kemandirian 
mahasiswa tetapi juga dapat beradaptasi dengan berbagai tingkat kebutuhan dan 
kesulitan belajar, menjadikannya alat yang penting dalam meningkatkan kualitas 
pendidikan. Dengan demikian, integrasi AI dalam pendidikan tinggi memiliki potensi 
besar untuk memajukan pembelajaran mandiri dan efektivitas akademik. 
 

 



Jurnal  Aparatur   Vol.  VII I  No. 1 Tahun 2024                                                               53 

 

 

 

INTRODUCTION 



Jurnal  Aparatur   Vol.  VII I  No. 1 Tahun 2024                                                               54 

 

 



Jurnal  Aparatur   Vol.  VII I  No. 1 Tahun 2024                                                               55 

 

 

RESEARCH METHODS 
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Variable 
Frequency Percentage 

Gender 

Male 27 24.8% 

Female 82 75.2% 

Total 109 100% 

Age     

15-17 3 2.8% 

18-20 56 51.4% 

21-23 49 45% 

>24 1 1% 

Total 109 100% 

Job     

Student 109 100% 
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RESULTS AND DISCUSSIONS 

Summary Statistic 

 TOTAL 
SCORE 

COUNT 
MODEL INFIT OUTFIT 

MEASURE ERROR MNSQ ZSTD MNSQ ZSTD 

MEAN 48.8 13.0 1.26 .42 0 0 0 0 

S.D. 7.3 .0 1.29 .21 0 0 0 0 

MAX. 65.0 13.0 6.44 1.84 0 0 0 0 

MIN. 28.0 13.0 -1.37 .33 .21 -2.9 .20 -3.0 

REAL RMSE .52  TRUE SD  1.18    SEPARATION  2.26  Person RELIABILITY  .84 

MODEL RMSE   .47  TRUE SD  1.20   SEPERATION  2.54   Person RELIABILITY  .87 

S.E. OF Person MEAN  = .12 

Person RAW SCORE-TO-MEASURE CORRELATION = .95 
CRONBACH ALPHA (KR-20) Person RAW SCORE "TEST" RELIABILITY = .86 
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Rating Scale 

CATEGORY OBSERVED OBSVD SAMPLE INFIT OUTFIT ANDRICH 
THRESHOLD 

CATEGORY 
MEASURE 

 

LABEL SCORE COUNT % AVERA
GE 

EXPECT MNSQ MNSQ  

1 1 32 2 -.70 -.85 1.17 1.27 NONE (-3.22) 1 
2 2 125 9 -.12 -.24 1.12 1.12 -1.91 -1.54 2 
3 3 340 24 .32 .47 .89 1.00 -.89 -.19 3 
4 4 583 41 1.38 1.32 .86 1.01 .34 1.49 4 
5 5 337 24 2.38 2.4 1.00 1.00 2.46 -3.64 5 
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Unidimensionality 

 -- Empirical -- Modeled 

Total raw variance in observations = 198.7 100.00%  100.00% 

Raw cariance explained by measure = 91.7 46.10%  45.70% 

Raw cariance explained by persons = 41 20.60%  20.40% 

Raw cariance explained by items = 50.6 25.50%  25.20% 

Raw unexplained variance (total) = 107 53.90% 100.00% 54.30% 

Unexplained variance in 1st contrast = 23.8 12.0% 22.20%  

Unexplained variance in 2nd contrast = 14.3 7.2% 13.40%  

Unexplained variance in 3rd contrast = 13.5 6.8% 12.60%  

Unexplained variance in 4th contrast = 10.8 5.4% 10.10%  

Unexplained variance in 5th contrast = 8.9 4.5% 8.30%  
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Item Measure 

ENTRY TOTAL TOTAL MODEL INFIT OUTFIT PT-MEASURE EXACT MATCH 
Item 

NO SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD CORR. EXP. OBS% EXP% 
6 337 109 1.18 0.12 0.98 -0.1 0.96 -0.3 0.66 0.65 38.3 45.8 N6 
8 357 109 0.89 0.12 0.95 -0.3 0.96 -0.3 0.67 0.64 47.7 46.9 N8 
9 366 109 0.76 0.12 1.35 2.4 1.33 2.3 0.61 0.63 38.3 47.1 N9 

10 373 109 0.65 0.12 1.5 3.3 1.48 3.2 0.54 0.62 41.1 47.6 N10 
12 390 109 0.38 0.13 0.94 -0.4 1.06 0.4 0.62 0.61 61.7 49.5 N12 
11 411 109 0.03 0.13 1 0 1.01 0.1 0.62 0.58 55.1 51.7 N11 
7 417 109 -0.08 0.13 0.79 -1.5 0.83 -1.2 0.6 0.58 65.4 52.5 N7 
3 425 109 -0.23 0.14 0.71 -2.2 0.73 -2.1 0.6 0.57 65.4 52.9 N3 
2 433 109 -0.38 0.14 0.67 -2.6 1.1 0.7 0.53 0.56 58.9 53.9 N2 
5 433 109 -0.38 0.14 0.99 0 0.99 0 0.62 0.56 52.3 53.9 N5 
1 445 109 -0.62 0.14 0.78 -1.6 0.79 -1.5 0.55 0.54 66.4 55 N1 

13 464 109 -1.05 0.15 0.98 -0.1 1.2 1.3 0.5 0.51 56.1 58.2 N13 
4 468 109 -1.14 0.16 1.04 0.3 1.15 1 0.47 0.5 51.4 58.4 N4 

MEAN 409.2 109 0 0.14 0.98 -0.2 1.04 0.3   53.7 51.8  
S.D. 39.9 0 0.71 0.01 0.22 1.6 0.2 1.4   9.6 4  
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Person measure 

 

ENTRY 

 

TOTAL 

 

TOTAL 

 

MEASURE 

 

MODEL 

 

INFIT 

 

OUTFIT 

PT- 

MEASURE 
  

EXACT 

 

MATCH 
 

NUMBER SCORE COUNT S.E. MNSQ ZSTD MNSQ ZSTD CORR. EXP. OBS% EXP% Person 
5 65 13 6.44 1.84 MAXIMUM MEASURE 0 0 100 100 005PM 

68 65 13 6.44 1.84 MAXIMUM MEASURE 0 0 100 100 068LM 
16 63 13 4.39 0.77 1.25 0.6 2.38 1.5 -0.43 0.24 84.6 85 016LM 
48 63 13 4.39 0.77 2.38 1.8 3.44 2.2 -0.16 0.24 92.3 85 048PM 
39 61 13 3.52 0.58 1.03 0.2 1.43 0.9 -0.03 0.32 69.2 70.9 039PM 
71 60 13 3.21 0.54 1.34 0.9 1.21 0.6 0.3 0.34 61.5 66.2 071LM 
74 60 13 3.21 0.54 1.34 0.9 1.77 1.5 -0.5 0.34 46.2 66.2 074PM 
99 60 13 3.21 0.54 1.19 0.6 1.38 0.9 -0.22 0.34 46.2 66.2 099PM 
106 60 13 3.21 0.54 0.83 -0.3 0.88 -0.1 0.28 0.34 61.5 66.2 106LM 
102 59 13 2.94 0.51 1.69 1.5 1.77 1.6 -0.19 0.36 38.5 63.3 102LM 
80 58 13 2.69 0.48 1.08 0.3 1.1 0.4 0.35 0.38 53.8 60.4 080LM 
96 58 13 2.69 0.48 1.93 2 2.45 2.7 -0.12 0.38 46.2 60.4 096PM 
34 57 13 2.47 0.46 1.78 1.7 1.54 1.3 0.56 0.39 30.8 57.3 034PM 
62 57 13 2.47 0.46 1.09 0.4 1.19 0.6 0.16 0.39 38.5 57.3 062PM 
94 57 13 2.47 0.46 3.07 3.5 2.71 3.2 0.26 0.39 53.8 57.3 094LM 
101 57 13 2.47 0.46 0.52 -1.3 0.53 -1.3 0.5 0.39 69.2 57.3 101PM 
43 56 13 2.26 0.45 0.76 -0.5 0.79 -0.5 0.42 0.4 46.2 55.1 043LM 
54 56 13 2.26 0.45 0.57 -1.2 0.61 -1 0.66 0.4 61.5 55.1 054LM 
83 56 13 2.26 0.45 0.82 -0.4 0.76 -0.6 0.4 0.4 61.5 55.1 083PM 
91 56 13 2.26 0.45 1.37 1 1.34 0.9 0.46 0.4 30.8 55.1 091PM 

2 55 13 2.07 0.43 2.29 2.5 2.13 2.3 0.41 0.41 30.8 54.3 002PM 
6 55 13 2.07 0.43 2.14 2.3 1.99 2.1 0.5 0.41 23.1 54.3 006PM 

72 55 13 2.07 0.43 1.78 1.7 1.6 1.4 0.32 0.41 53.8 54.3 072PM 
90 55 13 2.07 0.43 1.34 0.9 1.43 1.1 0.06 0.41 46.2 54.3 090PM 
19 54 13 1.89 0.42 1.33 0.9 1.22 0.7 0.68 0.42 30.8 54.5 019PM 
26 54 13 1.89 0.42 0.53 -1.3 0.54 -1.3 0.74 0.42 69.2 54.5 026PM 
44 54 13 1.89 0.42 0.99 0.1 0.95 0 0.76 0.42 38.5 54.5 044PM 
88 54 13 1.89 0.42 0.95 0 0.97 0.1 0.3 0.42 53.8 54.5 088PM 
89 54 13 1.89 0.42 1.16 0.5 1.04 0.2 0.41 0.42 76.9 54.5 089PM 

3 53 13 1.72 0.41 0.77 -0.5 0.8 -0.4 0.62 0.43 69.2 53.4 003PM 
4 53 13 1.72 0.41 0.55 -1.2 0.52 -1.4 0.27 0.43 69.2 53.4 004PM 

13 53 13 1.72 0.41 0.69 -0.7 0.7 -0.7 0.42 0.43 53.8 53.4 013PM 
57 53 13 1.72 0.41 0.72 -0.6 0.69 -0.8 0.37 0.43 69.2 53.4 057PM 
85 53 13 1.72 0.41 0.96 0 1.17 0.5 0.1 0.43 61.5 53.4 085PM 
105 53 13 1.72 0.41 0.49 -1.4 0.53 -1.3 0.32 0.43 53.8 53.4 105PM 
108 53 13 1.72 0.41 0.67 -0.8 0.63 -1 0.71 0.43 69.2 53.4 108PM 
51 52 13 1.55 0.4 1.03 0.2 1.15 0.5 0.16 0.44 46.2 51.7 051PM 
58 52 13 1.55 0.4 0.24 -2.7 0.24 -2.7 0 0.44 92.3 51.7 058LM 
69 52 13 1.55 0.4 0.24 -2.7 0.24 -2.7 0 0.44 92.3 51.7 069PM 

86 52 13 1.55 0.4 0.24 -2.7 0.24 -2.7 0 0.44 92.3 51.7 086LM 

107 52 13 1.55 0.4 0.24 -2.7 0.24 -2.7 0 0.44 92.3 51.7 107PM 

52 51 13 1.39 0.39 0.89 -0.1 0.89 -0.1 0.62 0.44 61.5 51.4 052PM 

55 51 13 1.39 0.39 0.98 0.1 0.95 0 0.75 0.44 38.5 51.4 055PM 

8 50 13 1.24 0.39 2.16 2.3 2.02 2.1 0.73 0.45 23.1 51.2 008PM 

20 50 13 1.24 0.39 0.53 -1.3 0.49 -1.5 0.81 0.45 61.5 51.2 020LM 

40 50 13 1.24 0.39 1.19 0.6 1.13 0.5 0.63 0.45 46.2 51.2 040PM 

49 50 13 1.24 0.39 0.9 -0.1 0.83 -0.3 0.8 0.45 46.2 51.2 049PM 

50 50 13 1.24 0.39 0.21 -2.9 0.2 -3 0.55 0.45 76.9 51.2 050PM 

65 50 13 1.24 0.39 1.37 1 1.38 1 -0.27 0.45 53.8 51.2 065PM 

1 49 13 1.1 0.38 0.59 -1.1 0.64 -0.9 0.77 0.46 61.5 51.1 001PM 

14 49 13 1.1 0.38 0.8 -0.4 0.88 -0.2 0.76 0.46 46.2 51.1 014PM 

27 49 13 1.1 0.38 0.34 -2.1 0.38 -2 0.66 0.46 76.9 51.1 027PM 

33 49 13 1.1 0.38 1.79 1.7 1.68 1.6 0.52 0.46 30.8 51.1 033PM 
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ENTRY 

 

TOTAL 

 

TOTAL 

 

MEASURE 

 

MODEL 

 

INFIT 

 

OUTFIT 
PT- 

MEASURE 
  

EXACT 

 

MATCH 
 

NUMBER SCORE COUNT S.E. MNSQ ZSTD MNSQ ZSTD CORR. EXP. OBS% EXP% Person 
56 49 13 1.1 0.38 0.48 -1.5 0.45 -1.6 0.54 0.46 61.5 51.1 056PM 

66 49 13 1.1 0.38 0.34 -2.1 0.37 -2 0.84 0.46 76.9 51.1 066PM 

17 48 13 0.95 0.37 0.68 -0.8 0.63 -0.9 0.55 0.46 53.8 51.2 017PM 

28 48 13 0.95 0.37 0.8 -0.4 0.83 -0.3 -0.21 0.46 53.8 51.2 028PM 

37 48 13 0.95 0.37 2.71 3.1 2.65 3 0.63 0.46 15.4 51.2 037PM 

41 48 13 0.95 0.37 0.96 0 0.99 0.1 -0.44 0.46 38.5 51.2 041PM 

45 48 13 0.95 0.37 0.86 -0.2 0.79 -0.4 0.84 0.46 53.8 51.2 045PM 

47 48 13 0.95 0.37 1.35 0.9 1.23 0.7 0.64 0.46 61.5 51.2 047LM 

61 48 13 0.95 0.37 2.49 2.8 2.39 2.7 0.64 0.46 15.4 51.2 061PM 

76 48 13 0.95 0.37 1.06 0.3 0.91 -0.1 0.68 0.46 61.5 51.2 076PM 

77 48 13 0.95 0.37 1.21 0.6 1.2 0.6 0.74 0.46 46.2 51.2 077PM 

109 48 13 0.95 0.37 1.05 0.3 1.01 0.2 0.83 0.46 38.5 51.2 109PM 

59 47 13 0.82 0.37 0.49 -1.5 0.46 -1.6 0.84 0.47 69.2 50.6 059PM 

67 47 13 0.82 0.37 2.6 3 2.58 3 0.62 0.47 15.4 50.6 067PM 

73 47 13 0.82 0.37 0.98 0.1 0.92 -0.1 0.01 0.47 46.2 50.6 073PM 

93 47 13 0.82 0.37 2.14 2.3 1.88 1.9 0.44 0.47 38.5 50.6 093PM 

98 47 13 0.82 0.37 0.59 -1.1 0.5 -1.4 0.6 0.47 69.2 50.6 098PM 

7 46 13 0.69 0.36 0.31 -2.3 0.31 -2.4 0.58 0.48 76.9 50.3 007PM 

9 46 13 0.69 0.36 0.66 -0.9 0.67 -0.8 0.39 0.48 46.2 50.3 009LM 

11 46 13 0.69 0.36 0.61 -1 0.6 -1 0.54 0.48 61.5 50.3 011LM 

12 46 13 0.69 0.36 0.33 -2.2 0.33 -2.2 0.55 0.48 76.9 50.3 012PM 

79 46 13 0.69 0.36 0.69 -0.7 0.68 -0.8 0.32 0.48 69.2 50.3 079PM 

97 46 13 0.69 0.36 1.82 1.8 1.79 1.8 0.79 0.48 30.8 50.3 097LM 

103 46 13 0.69 0.36 0.64 -0.9 0.67 -0.8 0.84 0.48 61.5 50.3 103PM 

104 46 13 0.69 0.36 3.76 4.4 3.84 4.5 0.35 0.48 0 50.3 104LM 

24 45 13 0.56 0.36 0.43 -1.8 0.43 -1.7 0.41 0.48 61.5 48.9 024PM 

82 45 13 0.56 0.36 0.61 -1 0.6 -1.1 0.61 0.48 61.5 48.9 082LM 

92 45 13 0.56 0.36 0.69 -0.8 0.63 -0.9 0.62 0.48 46.2 48.9 092PM 

30 44 13 0.43 0.35 0.26 -2.7 0.3 -2.4 0.62 0.49 92.3 47.6 030PM 

42 44 13 0.43 0.35 0.79 -0.5 0.7 -0.7 0.77 0.49 53.8 47.6 042PM 

87 44 13 0.43 0.35 1.01 0.2 1.1 0.4 0.52 0.49 30.8 47.6 087LM 

18 43 13 0.31 0.35 0.58 -1.2 0.6 -1.1 0.54 0.49 61.5 46.2 018PM 

84 43 13 0.31 0.35 1.86 1.9 1.81 1.8 0.53 0.49 30.8 46.2 084PM 

31 42 13 0.19 0.34 0.44 -1.8 0.42 -1.8 0.66 0.5 61.5 45.9 031LM 

35 42 13 0.19 0.34 1.54 1.4 1.48 1.2 0.84 0.5 38.5 45.9 035PM 

38 42 13 0.19 0.34 1.37 1 1.34 0.9 0.75 0.5 23.1 45.9 038PM 

81 42 13 0.19 0.34 2.02 2.2 1.92 2 0.27 0.5 23.1 45.9 081PM 

78 41 13 0.08 0.34 0.94 0 0.91 -0.1 -0.19 0.5 61.5 44.5 078PM 

100 41 13 0.08 0.34 0.58 -1.2 0.62 -1.1 0.59 0.5 53.8 44.5 100PM 

10 40 13 -0.04 0.34 0.34 -2.3 0.33 -2.3 0.77 0.51 84.6 44.4 010PM 

53 40 13 -0.04 0.34 0.65 -1 0.62 -1 0.6 0.51 46.2 44.4 053PM 

60 40 13 -0.04 0.34 0.67 -0.9 0.71 -0.7 0.69 0.51 53.8 44.4 060PM 

63 40 13 -0.04 0.34 0.53 -1.4 0.5 -1.5 0.7 0.51 61.5 44.4 063PM 

21 39 13 -0.15 0.34 0.36 -2.3 0.37 -2.1 0 0.51 61.5 43.7 021LM 

23 39 13 -0.15 0.34 0.36 -2.3 0.37 -2.1 0 0.51 61.5 43.7 023LM 

25 39 13 -0.15 0.34 0.36 -2.3 0.37 -2.1 0 0.51 61.5 43.7 025PM 

75 39 13 -0.15 0.34 0.36 -2.3 0.37 -2.1 0 0.51 61.5 43.7 075LM 

29 38 13 -0.26 0.33 1.26 0.8 1.22 0.7 0.07 0.51 46.2 43.9 029LM 

95 38 13 -0.26 0.33 0.77 -0.6 0.75 -0.6 0.15 0.51 53.8 43.9 095LM 

32 37 13 -0.37 0.33 0.92 -0.1 0.96 0 -0.2 0.52 53.8 44 032LM 

36 36 13 -0.48 0.33 0.97 0 0.95 0 0.63 0.52 53.8 43.7 036PM 

15 35 13 -0.59 0.33 0.91 -0.1 0.91 -0.1 0.58 0.52 46.2 42.5 015LM 

22 35 13 -0.59 0.33 0.37 -2.2 0.38 -2.2 0.81 0.52 61.5 42.5 022PM 

64 35 13 -0.59 0.33 0.56 -1.4 0.56 -1.4 0.76 0.52 46.2 42.5 064PM 

70 34 13 -0.7 0.33 1.86 2.1 1.91 2.1 0.1 0.52 30.8 42.6 070PM 

46 28 13 -1.37 0.34 1.05 0.2 1.05 0.3 0.62 0.5 23.1 42.8 046PM 

MEAN 48.8 13 1.26 0.42 1.03 -0.1 1.04 -0.1 53.7 51.8    

S.D. 7.3 0 1.29 0.21 0.67 1.6 0.7 1.6 18.7 7.2    
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Variable Map 
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