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1. Learning to Program with VEX Robotics: Enhancing Computational

Thinking and Problem-Solving Skills in K-12 Education

GCCCE2025
EFR VEX B ASRBRE: B7 K-12 HE PRI EBERAREERD
Learning to Program with VEX Robotics: Enhancing Computational
Thinking and Problem-Solving Skills in K-12 Education

lek Chong Choi ', Biyun Huang ", Qigi Chen, Biaoxin Mai?
' School of Education, City University of Macau, Macao SAR, China
2Honars Class of Faculty of Data Science, City University of Macau, Macao SAR, China
" byhuang@cityu.edu.mo

[FEE] REERHEAREE R R R ATAI ST S (R B AR RARER A, K12 BERAVE R
BEEOMEE, %, HYREMS, PEENRHAEYEN, ARCHEEEEERERARREEHN
BENEEN, FEREAFEEAFIRIZP RREIFAS, AARSHM T WA 2RO BIFIEER A, LR
BT FI¥EE VEX B AERTRENSPNERECREER, FREREDE, VEXERA, BRARE
FEtE R RBREAEDRM T HNRE, mMA, BRERANEEHNHESX, FUREASENDE
ingeig e,

(FiEF] K-12 #E; SEHE, SERE RUAEH,; VEX #EA

Abstract: The importance of computer science education in K-12 has increased dramatically in response
to the demand for technological innovation and digital transformation brought about by rapidly
advancing computational technology. However, mastering programming can be challenging for
beginners, requiring complex cognitive abilities such as logical application and problem-solving. Many
students struggle, even in introductory courses. This study interviewed two K-12 STEM teachers to
explore their practical experiences and perspectives on integrating VEX robots into programming
instruction. The interview results indicate that VEX robots effectively enhance students’ computational
thinking and problem-solving abilities. Furthermore, the strategy promotes innovation and interaction,
which increases students'learning motivation and engagement.

Keywords: K-12 Education, Learning Motivation, Computational Thinking, Cognitive Load, VEX Robotics
1. B

BEE AR REE I RAEEN Ht S H R AR B ST TSR B D SREIB NN, K-12 FHRFEREVE N
HMEHEESEHFBEFIRF (Chenetal, 2017), 21 HAENKHEERSHED#
(Computational Thinking, CT) BEMA—EEEED, METHEREI 24ERPRETS,
FEHEMEETFRREHE, CT MARRARG. MERRENRBERESEZOENIEE
(Wing, 2006) , #pETEEEEELEENER, HNHESNESHEREIZMEE
(Aho, 2012),

g, IEERENHERMENRE—ERRENEE. MR, BERERIKER
MRV REEERERER, HEEREREIAEEENRIE (Lye & Koh, 2014), BEEREL
IR, SEFERLIFESE, TEFEWEREBHERMAMRE. Guzdial (2015)
B, BEEEARGPAEERNERFESEEZRRS. RETERERAGIEMM.

VIREEREEARTEHEIEHN (Sdez-Lopez et al, 2016), HFZREREEAPIR
EhtEER#, AAEREAESHHMAMSEFEMELE (Mow, 2008), FEIF, ¥HIRXEF
BAESHNCEERRESH A, 2ETREREIASE, SEMBERUREHER (Wae-Shik,
2006), HAMBHZECEEAWEHS TRENSR T T K (Papadakis & Kalogiannakis,



2. Quantifying Al Hallucination Severity: A Multicontext Evaluation

Framework for LLM Reliability

Quantifying AI Hallucination Severity: A
Multicontext Evaluation Framework for LLM
Reliability

Han He!

University of Macau
Avenida Padre Tomds Pereira Taipa, Macau 999078, China
D23090103984¢@cityu.edu.mo, hhisurdad@163.com
https://cityu.edu.mo/zh/|

Abstract. When nsed,

erate hallucit

rge Tguage models (LEMs) frequently gen-
s 1
incoherent, or are contextually misleading. Such hallucinations can oe-
cur when a model produces content that is not part of the user input but
has been hallucinated in contrast to the produced context that also con-
tradicts the world knowledge we know Lo be true [[0]. Though it is a lopic
of increasing concern, literature to date has been dominated by work
on large-scale proprietary models: the space of small, locally deployakle
open source models has received scant atiention

In this paper, we propose developing a systematic approach to evaluat-
ing locally deployable LLMs, given that these locally deployable LLMs
are susceplible to data homog
ihree-category evaluation regime: (i) fact-based guestion answering; (ii)
multi-step reasoning tasks, and (i) adversarially induced queries. Fur-
thermore, we propose three new metrics for quantifying hallucination
severily: the lactual error rate, the logical contradiction rale, and the

sta ack factual accuracy, are logically

mization and other factors. We present a

accuracy score. This framework can be used as a standardized hench-
mark for the reliability of LLMs, and it enakbles quantitative comparison
of madels” hallucination tendencies by different model scales,

Keywords: Al Hallucination Quantification - Multicontext LLM Toval-

uation - Factual Consistency Metrics.

1 Introduction

The integration of large language models (LLMs) into high-stakes domains has
raised significant concerns regarding their reliability. Hellucinations—factually
ineorrect or logically inconsistent outputs—pose particularly severe ricks in mission-
critical ficlds such as medieal, banking, finance, legal.and clinical environments,
in which error or incorrect information may lead to profound consequences [2].
Of course, these issnes impact all LLLMs, but medinm-sized open models (6B-7018




3. Can LLMs Assist Computer Education? An Empirical Case Study of

Deepseek

Can LLMs Assist Computer Education? an
Empirical Case Study of DeepSeek

Daongfu Xiao 14, Chen Gaolx, Zhengquan Luo !, Chi Liu®', Sheng
Shen(?

1 Faculty of Data Science, City University of Macau, Macao S8AR, China
? Design and Creative Technology Vertical, Torrens University Australia, NSW,
Australia
+ Equal concribution
B Corresponding auchor: chilin@cityu.edu.mo

Abstract. This study presents an ernpirical case study to assess the ef-
ficacy and reliability of DeepSeek-V3, an emerging large langnage model,
within the context of computer education. The evaluation employs both
CCNA simulation questions and real-world inquiries concerning com-
puter network security posed by Chinese network engineers. To ensure
a thorough evaluation, diverse dimensions are considered, encompassing
role dependency, cross-linguistic proficiency, and answer reproducibility,
accompanied by statistical analysis. The findings demonstrace that the
model performs consistently, regardless of whether prompts include a rola
definition or not. In addition, its adaptability across languages is con-
firmed by maintalning stable accuracy in both original and translated
datasets. A distinct contrast emerges between its performance on lower-
order factual recall tasks and higher-order reasoning exercises, which
underscores its strengths in retrieving information and its limitations
in complex analytical tasks. Although DeepSeck-V3 offers considerabla
practical value for network security education, challenges remain in its
capability to process multimodal data and address highly intricate top-
irs. These results provide valuable insights for future refinement of large
language models in specialized professional environments.

Keywords: Large Language Models - Computer Education - Empirical
Evaluation

1 Introduction

Recent advancements in large language models (LLMs) have opened substantial
opportunities to transform professional education in computer networking and
security. These models exhibit advanced capabilities in processing and articu
lating intricate technical concepts[20,21], making them potent educational tocls
that can complement conventional learning methods[lS]. Their capacity to pro-
duce precise, context-aware explanations of networking and security principles [11],
coupled with the generation of tailored instructional content[14], establishes
LLMs as valuable resources for developing professional expertise. Although initial



4. From Thinking to Output: Chain-of-Thought and Text Generation

Characteristics in Reasoning Language Models

From Thinking to Output: Chain-of-Thought and
Text Generation Characteristics in
Reasoning Language Models

Junhao J_.ill] [Ull[]!i—(lUU779155375929]’ Zhenhao XH] [UUU‘J*U(_I(_IZ—]83475181]: Yuxin
Fﬁngl [l_lUU‘J*[]!H15*011073?’74]‘ Yichuan Cheu] [('.['.Ug7[)[)”6749"2755‘3”]4 and Wenhan
Chm[g*2[ul)rjufnnu:sf:!:!5075171]

! Faculty of Data Science, City University of Macau, Macau SAR, China
611yuyi@gmail.com, {D23090100776,D24090103371,D24090150413}@cityu.edu.mo
2 School of Information Engineering, Zhongnan University of Economics and Law,
Wuhan, China

changwh530@gmail . com

Abstract. Recently, there have been notable advancements in large lan-
guage models (LLMs), demonstrating their growing abilities in complex
reasoning. However, existing research largely overlooks a thorough and
systematic comparison of these models’ reasoning processes and outputs,
particularly regarding their self-reflection pattern (also termed "Aha mo-
ment" [3]) and the interconnections across diverse domains. This paper
proposes a novel framework for analyzing the reasoning characteristics
of lour cutting-edge large reasoning models (GPT-ol |10], DeepSeck-
R1 |3|, Kimi-k1.5 [13|, and Grok-3) using keywords statistic and LLM-
as-a-judge paradigm. Our approach connects their internal thinking pro-
cesses with their final outputs. A diverse dataset consists of real-world
scenario-based questions covering logical deduction, causal inference, and
multi-step problem-solving. Additionally, a set of metrics is put forward

to assess both the coherence of reasoning and the accuracy of the out-
puts. The research resnlts uncover various patterns of how these models
balance exploration and exploitation, deal with problems, and reach con-
clusions during the reasoning process. Through quantitative and quali-
tative comparisons, disparities among these models are identified in as-
pects such as the depth of reasoning, the reliance on intermediate steps,
and the degree of similarity between their thinking processes and output
patterns and those of GPT-ol. This work offers valuable insights into
the trade-off between computational efficiency and reasoning robustness
and provides practical recommendations for enhaneing model design and
evaluation in practical applications. We publicly release our project at:
https://github.com/ChangWenhan /From Thinking2Output.

Keywords: Reasoning Language Models, Reasoning Process, Reason-
ing Pattern Analysis

* Corresponding Aunthor
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