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Abstract

Recent advancements in multi-modal large lan-
guage models (MLLMs) have demonstrated
promising capabilities in integrating visual and
textual information to solve complex problems.
While many of these models exhibit strong
performance in mathematics or general vision
tasks, it remains unclear whether they pos-
sess the scientific reasoning skills necessary to
tackle challenges across diverse domains such
as physics and chemistry. In this work, we
aim to bridge this gap by introducing a new
benchmark, VisScience, designed to systemat-
ically evaluate MLLMs on multi-disciplinary
scientific reasoning. Our benchmark consists
of 3,000 carefully curated questions spanning
K12 education, with equal representation from
mathematics, physics, and chemistry (1,000
problems each). These questions are drawn
from 21 subject areas and are categorized into
five difficulty levels to reflect a broad range
of curricular concepts and reasoning demands.
With our VisScience, we analyze MLLMs on
scientific reasoning by evaluating 25 represen-
tative models, including both open-source and
closed-source variants. Our results show that
MLLMs’s performance varies notably across
disciplines—while models generally perform
best on mathematics, physics and chemistry
questions expose weaknesses in scientific ab-
straction and visual grounding. Furthermore,
we examine model behaviors under multilin-
gual settings, as VisScience is provided in
both English and Chinese, enabling a cross-
linguistic perspective on scientific reasoning.

1 Introduction

Recently, large language models (LLMs) (OpenAl,
2022; Achiam et al., 2023; GLM et al., 2024; Tou-
vron et al., 2023a,b; Bai et al., 2023a; Brown et al.,
2020; Chowdhery et al., 2023; Anil et al., 2023)
have demonstrated remarkable capabilities across a
wide range of tasks, including natural language un-
derstanding, text generation, and complex problem

solving. The success of LLMs facilitates the de-
velopment of multi-modal large language models
(MLLMs) (OpenAl, 2023; Team et al., 2023; An-
thropic, 2024; Liu et al., 2024b,a; Ye et al., 2023,
2024), which extends these capabilities by inte-
grating the ability to process and analyze both
textual and visual information. Evaluation is a
significant component in assessing the ability of
these MLLMSs across various tasks, which has at-
tracted widespread attention and developed rapidly
in recent years. For instance, several benchmark
datasets are proposed to evaluate the ability of
MLLMs in general visual understanding, including
MME (Fu et al., 2023), MMMU (Yue et al., 2024),
MMBench (Liu et al., 2023), MMStar (Chen et al.,
2024a), and SEED-Bench (Li et al., 2023a).

As a primary evaluation domain, mathemati-
cal reasoning presents specific challenges, requir-
ing models to handle complex mathematical prob-
lems accompanied by visual information. Previ-
ous works (Chen et al., 2021, 2022; Cao and Xiao,
2022) focus on geometric problems, resulting in
the emergence of various evaluation datasets such
as GeoQA (Chen et al., 2021), Geometry3K (Lu
et al., 2021), and UniGeo (Chen et al., 2022). Sub-
sequently, several benchmark datasets (Lu et al.,
2023; Zhang et al., 2024b; Wang et al., 2024) ex-
tend the scope of mathematical reasoning beyond
geometry to encompass various branches such as
arithmetic, algebraic, statistics, logic, and func-
tions. Notably, MathVista also contains a portion
of scientific datasets such as TQA (Kembhavi et al.,
2017), SciBench (Wang et al., 2023b), and Sci-
enceQA (Lu et al., 2022). However, despite these
advancements, there remains some issues:

* Existing benchmarks often focus narrowly on
specific mathematics, neglecting other crucial
scientific disciplines like physics and chem-
istry.

* Existing benchmarks are often collected from



limited sources, resulting in a lack of natural
difficulty levels and leading to an incomplete
evaluation of models’ capabilities.

* Current benchmarks are predominantly avail-
able in a single language, limiting the evalua-
tion of MLLMs’ multilingual capabilities.

To address the limitations of existing bench-
marks and provide a more comprehensive evalua-
tion benchmark, we introduce a more expansive
evaluation benchmark, named VisScience, inte-
grating both textual and visual information. This
benchmark is designed to assess the performance of
MLLMSs in multi-modal scientific reasoning tasks
across disciplines like physics and chemistry along-
side mathematics. To construct this benchmark, we
gather 3,000 questions from K12 education with
each discipline containing 1,000 questions. This
benchmark spans a comprehensive range of knowl-
edge points across different chapters, with difficulty
levels ranging from 1 to 5, ensuring that models are
assessed on both basic and challenging problems.

In order to better understand MLLMs’ perfor-
mance on more detailed subjects within three dis-
ciplines, we categorize VisScience into several
subjects across each discipline. Specifically, we
divide the mathematical part of VisScience into
six subjects such as plane geometry, solid geome-
try, functions and equations, algebraic operations,
probability and statistics, and combinatorial math-
ematics. For physics, the dataset is categorized
as eight subjects, including mechanics, thermody-
namics, comprehensive experiments and methods,
mechanical motion, vibration and waves, optics,
electromagnetism, and modern physics. The chem-
istry section includes seven topics such as chemi-
cal experiments, organic chemistry, material com-
position, electrochemistry, chemical reactions, in-
organic chemistry, and chemical equilibrium. In
summary, VisScience contains 21 subjects across
the three disciplines of mathematics, physics, and
chemistry.

We conduct extensive experiments on VisS-
cience to evaluate the scientific reasoning abili-
ties of 25 representative MLLMs. These models
include close-source LLMs, close-source and open-
source MLLMs, offering a comprehensive analy-
sis of their performance across various disciplines
(See Figure 1). Our experimental results reveal sev-
eral key insights: (1) Closed-source models, such
as Claude 3.5-Sonnet and GPT-40, consistently
outperform open-source counterparts, especially

on high-difficulty questions that require multi-step
reasoning or deep conceptual understanding; (2)
Model performance varies notably across disci-
plines—while models generally perform best on
mathematics, physics and chemistry questions ex-
pose weaknesses in scientific abstraction and visual
grounding; (3) Reasoning errors are the dominant
source of failure, often stemming from misinter-
pretation of diagrams, incorrect assumptions, or in-
complete logical chains. We hope that VisScience
can serve as a stepping stone for advancing research
in multi-modal scientific understanding.

2 VisScience Benchmark

2.1 Overview

We introduce the VisScience benchmark, a metic-
ulously curated collection aimed at evaluating the
capabilities of multi-modal large language mod-
els (MLLMs) in multi-modal scientific reasoning,
with a particular focus on bilingual tasks involving
both English and Chinese. This dataset incorpo-
rates textual and visual contexts as inputs and spans
three scientific disciplines, including mathematics,
physics, and chemistry. Each discipline comprises
1,000 questions, meticulously gathered from differ-
ent chapters to ensure comprehensive coverage of
topics and concepts. The core statistics of the Vis-
Science benchmark are presented in Table 1. The
distributions of question length in VisScience are
provided in Appendix A.1. A detailed introduc-
tion of each subjects within the three disciplines is
available in Appendix A.2.

2.2 Data Generation

The goal of the VisScience benchmark is to estab-
lish a comprehensive, bilingual (Chinese and En-
glish) benchmark for evaluating the capabilities of
MLLMs in processing and understanding complex,
scientifically-oriented tasks across various disci-
plines. In order to achieve this goal, we present a
two-stage data generation pipeline to meticulously
construct a benchmark dataset comprising 3,000
questions, evenly distributed with 1,000 questions
each in the fields of mathematics, physics, and
chemistry. More cases in VisScience are provided
in Appendix B.

Data Collection. We gather a total of 450,000
questions from the disciplines of mathematics,
physics, and chemistry, each enriched with visual
information sourced from K12 education. This
collection spans a comprehensive range of knowl-
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Figure 1: The accuracies of representative MLLMs on VisScience across different subjects

Statistic Number

3000
2,053 (68.4%)
947 (31.6%)

Total questions
- multiple-choice questions
- Free-form questions

Number of categories of math questions 6
Number of categories of physics questions 8
Number of categories of chemistry questions 7
Number of difficulty levels 5
Unique number of images 3,000
Unique number of questions 3,000
Unique number of answers 1,427

Statistics with Chinese Language

Maximum question length 1297
Maximum answer length 112
Maximum choice number 5

Average question length 162.85
Average answer length 20.93
Statistics with English Language
Maximum question length 418
Maximum answer length 92
Maximum choice number 5
Average question length 80.93
Average answer length 12.30

Table 1: Key statistics of VISSCIENCE.

edge points across different chapters, with the diffi-
culty levels scaled based on education grade. Con-
sequently, we cluster 150,000 questions per dis-
cipline and carefully select 1,000 representative
questions. These questions exemplify a range of
difficulty levels and a variety of subjects, guided by
the following principles: (/) Guaranteeing every
knowledge point is included in VisScience bench-
mark. (2) Prioritizing the selection of questions
from high-frequency knowledge points. (3) Ensur-
ing a mixture of questions across various difficulty
levels.

In the end, the VisScience benchmark is con-
structed with 3,000 questions, with each of the
three disciplines — mathematics, physics, and chem-

istry — contributing 1,000 questions. This approach
ensures that the benchmark comprehensively cov-
ers a wide array of topics within each discipline,
reflecting the breadth and depth required for a thor-
ough assessment of MLLMSs’ capabilities.

Data Annotation. To improve the quality of
the VisScience benchmark, we conduct multiple
checks using both manual reviews and LLM assess-
ments to confirm the completeness of each question.
For textual content, we check for accuracy, coher-
ence and relevance, ensuring that each question
aligns with the corresponding scientific discipline
and is free of ambiguities. For associated visual
content, we rigorously screen out images that are
incorrect, unclear, or lacking in detail, retaining
only those that are clear and richly informative.
To maintain the volume of the VisScience bench-
mark, we compensate for questions removed due
to incomplete information by selecting new ques-
tions on identical topics from the original dataset.
This approach ensures that the overall number of
questions and the breadth of content coverage are
consistently maintained. This verification process
guarantees that both the textual and visual com-
ponents of the VisScience benchmark is a reliable
and effective tool for evaluating the capabilities of
MLLMs in scientific reasoning.

2.3 Data Analysis

We utilize statistical analysis to assess subject distri-
butions and difficulty levels within the VisScience
benchmark. Figure 2 presents a visual representa-
tion of the categorization, illustrating the distribu-
tion of questions across different subjects. Figure 3
depicts the distribution of questions based on dif-
ficulty levels, ranging from 1 to 5. Additionally, a
comparative analysis between VisScience and other
benchmarks is presented in Appendix C.
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Figure 2: The distribution of detailed subjects in the each discipline within the VisScience benchmark.
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Figure 3: The distribution of difficulty levels in the each discipline within the VisScience benchmark.

Subject Distributions. To categorize each disci-
pline into more detailed subjects, we first utilize
LLM to segment the overall discipline into specific
topics based on knowledge points and terminolo-
gies presented in the questions. Subsequently, we
conduct a manual review of these categories to con-
firm its rationality and appropriateness, ensuring
that each question is accurately categorized. As
shown in Figure 2, the mathematical part of the
VisScience benchmark is divided into six subjects,
i.e., plane geometry (43.6%), algebraic operations
(15.4%), functions and equations (12%), probabil-
ity and statistics (11.8%), solid geometry (10.9%),
and combinatorial mathematics (6.3%). Further-
more, the distributions for physics and chemistry
disciplines are presented in the figure, providing a
comprehensive overview of the scope of the VisS-
cience benchmark within these scientific fields.

Difficulty Levels. To classify the questions into
distinct difficulty levels, we first utilize LLM for
the initial sorting, and then conduct a manual veri-
fication. The questions within each discipline are
stratified into five difficulty levels ranging from 1
to 5, defined as follows: Basic, Easy, Intermediate,
Advanced, and Expert. Figure 3 shows the distribu-
tion of difficulty levels, providing a visual represen-
tation of the distribution of questions across differ-
ent difficulty levels. Each discipline demonstrates a

unique profile of topic distribution across the diffi-
culty levels. For instance, in the field of mathemat-
ics, plane geometry is classified at the intermediate
level, algebraic operations are positioned at the
basic level, and functions and equations appears at
the highest difficulty level, reflecting their various
placement within educational curricula. In physics,
mechanics dominates the introductory level, which
belongs to a fundamental concept in physics edu-
cation. Electromagnet is positioned at the highest
difficulty level, demanding the application of vari-
ous advanced knowledge points. In the discipline
of chemistry, organic chemistry and chemical equi-
librium represent the pinnacle of K12 chemical
education, requiring deep conceptual understand-
ing and the ability to apply knowledge to complex
scenarios.

3 Experiments
3.1 Experimental Setup

Models. We conduct our evaluation across a
diverse array of models, including close-source
text-only LLMs, close-source MLLMs, and open-
source MLLMs. This comprehensive assessment
covers 25 models and the sources of models is
reported in Appendix D.1.

Evaluation Details. The evaluation process is con-



ducted through two steps: generation and judgment.
During the generation phase, the models are tasked
with producing responses based on a set of ques-
tions. For zero-shot setting, we directly prompt
the models with these questions without any exam-
ples. For 2-shot Chain-of-Thought (CoT) setting,
we provide the models with two relevant examples
before they are prompted with the questions. For
MLLMs, we supply the models with the textual
questions and the corresponding image to obtain
their responses. During the judgment phase, we
utilize GPT-40 to evaluate the models’ responses
by comparing them with the standard answers to
assess consistency. This phase involves calculating
the accuracy across different subjects and levels.
The prompts used in two phases is defined in Ap-
pendix D.2.

3.2 Overall Experimental Results

Table 2 demonstrates the performance of several
models on VisScience within the version of the
Chinese language. Experimental results show
that the close-source models achieves best per-
formance on VisScience. Specifically, Claude3.5-
Sonnet achieves an accuracy of 53.4% in mathemat-
ics, GPT-40 attains a 38.2% accuracy in physics,
and Gemini-1.5-Pro accomplishes an accuracy of
47.0% in chemistry. Among open-source models,
InternVL-1.2-Plus stands out, demonstrating robust
capabilities across various scientific disciplines
with accuracies of 30.1% in mathematics, 24.8% in
physics, and 31.2% in chemistry. Despite this, there
is a notable disparity in performance between close-
source and open-source models, with close-source
models generally exhibiting superior performance.
The performance of InternVL-1.2-Plus, although
trailing behind the advanced close-source models
such as GPT-40, Claude3.5-Sonnet, and Gemini-
1.5-Pro, showing significant potential for improve-
ment. Notably, the performance in physics under-
scores unique challenges that necessitate targeted
improvements in model training. This discipline
often involves the interpretation of conceptual and
numerical data, challenging the reasoning and com-
putational abilities of MLLMs. As evidenced in
Table 2, even advanced models like GPT-40 achieve
relatively lower accuracies in physics compared to
other disciplines. Results on VisScience with the
version of the English language are provided in
Appendix E.1.

3.3 Results on Different Subjects.

The mathematical part of VisScience encompasses
a wide range of subjects, including plane geometry,
solid geometry, functions and equations, algebraic
operations, probability and statistics, and combina-
torial mathematics. Table 3 reports the comprehen-
sive results across different mathematical subjects.
It is evident that models like Claude3.5-Sonnet and
GPT-40 in close-source MLLMs excel across mul-
tiple subjects, particularly in functions and equa-
tions, probability and statistics, and algebraic op-
erations. Conversely, open-source models show a
more varied performance with notable strengths in
certain areas but generally lower scores compared
to close-source models. For instance, InternVL-1.2-
Plus and InternVL-Chat-V1.5 perform relatively
well in plane geometry, and functions and equa-
tions. These detailed performance on different
subjects provide valuable insights into the specific
strengths and weaknesses of various MLLMs. Ad-
ditionally, results on physics and chemistry across
different subjects are presented in Appendix E.2
and Appendix E.3, respectively.

3.4 Analysis of Results

To analyze the causes of errors in model responses,
we meticulously review incorrect answers to iden-
tify common patterns. We specifically focus on
GPT-4o to illustrate specific instances of errors and
their distributions across the disciplines of mathe-
matics, physics, and chemistry. Figure 4 demon-
strates the distributions of these errors, categoriz-
ing them into several types such as reasoning error,
knowledge error, calculation error, vision recogni-
tion error, and question misunderstood error. No-
tably, across all disciplines, reasoning errors are the
most prevalent, indicating a challenge in model’s
ability to solve scientific problems that involve vi-
sual information. Specifically, reasoning errors ac-
count for 56.5% of the total errors in mathematics,
50.1% in physics, and 40.6% in chemistry, respec-
tively. This is followed by knowledge error, which
is particularly significant in chemistry, constituting
33.2% of the errors in that discipline. Similarly,
knowledge error also represent the second most
common error type in physics. However, knowl-
edge error in mathematics is less prevalent, making
up only 8.8% of the total errors. This indicates
that while the model struggle with conceptual and
fundamental principles in chemistry and physics,
it demonstrate a better grasp of mathematical con-



Model LLM Input Mathematics Physics  Chemistry
Close Source Models (APls)
Text-only LLMs
Zero-shot ChatGPT - (0] 22.4 22.7 18.6
Zero-shot GPT-4 - (0] 259 30.4 33.1
Zero-shot Claude-2 - (0] 27.3 22.0 24.4
Zero-shot Claude3-Opus - (0] 29.3 30.8 32.5
Zero-shot Claude3.5-Sonnet - 0 29.7 353 36.9
Zero-shot GPT-40 - (0] 31.1 38.0 39.6
2-shot CoT Claude2 - (0] 27.8 21.7 239
2-shot CoT ChatGPT - (0] 20.2 18.6 21.3
2-shot CoT GPT-4 - (0] 32.1 31.5 324
Multi-modal LLMs
Gemini-1.0-Pro - 0,1 26.6 23.70 27.8
Gemini-1.5-Pro - 0,1 49.4 38.1 47.0
GPT-40 - 0,1 51.7 38.2 41.6
GPT-40-mini - 0,1 42.6 29.8 28.4
Qwen-VL-Max - 0,1 35.5 30.70 42.5
Qwen-VL-Plus - 0,1 27.6 26.5 37.7
Claude3.5-Sonnet - 0,1 53.4 38.0 43.1
Claude-3 opus - 0,1 34.4 31.1 34.1
GLM-4V - 0,1 242 19.2 25.0
Step-1V - 0,1 28.1 23.5 25.0
Open Source Models
General Multi-modal LLMs
mPLUG-Owl LLaMA-7B 0,1 7.6 8.3 9.5
LLaMA-Adapter-V2 LLaMA-7B 0,1 9.6 10.3 10.8
MiniCPM-Llama3-V2.5 LLaMA3-8B 0,1 15.4 17.9 19.5
LLaVA-1.5 Vicuna-13B 0,1 15.5 15.2 18.8
LLaVA-1.5 Vicuna-7B 0,1 13.0 13.5 16.0
DeepSeek-VL DeepSeek-LLM-7B 0,1 8.3 16.8 21.0
ShareGPT4V Vicuna-7B 0,1 15.7 14.0 19.0
ShareGPT4V Vicuna-13B 0,1 16.4 14.9 18.4
SPHINX-Plus LLaMA2-13B 0,1 17.0 15.3 20.4
InternLM-XC2 InternL.M2-7B 0,1 249 18.3 25.6
InternVL-1.2-Plus Nous-Hermes-2-Yi-34B 0,1 30.1 24.8 31.2
InternVL-Chat-V1.5 Mixtral 8*7B 0,1 26.9 20.8 23.7
CogVLM Vicuna-7B 0,1 16.7 14.5 17.0
CogVLM2 LLaMA-3-8B 0,1 23.2 14.4 21.0
GLM-4V-9B GLM-4-9B 0,1 24.7 19.3 22.5
InternVL2-8B InternLM2-7B 0,1 28.5 24 .4 27.8
Qwen2-VL-7B Qwen2-7B 0,1 27.1 6.3 4.5
InternVL2.5-8B InternL.M2-7B 0,1 29.3 23.8 29.9
Qwen2.5-VL-7B Qwen2.5-7B 0,1 38.2 7.1 5.0

Table 2: Results on VisScience within the version of the Chinese language across the disciplines of mathematics,
physics, and chemistry. For input, ) represents for question, I represents for image. The highest scores among
close-source and open-source models are highlighted in red and blue, respectively.

cepts. Vision recognition error is another signif-
icant type of error, accounting for 18.8% of the
errors in mathematics, making it the second most
prevalent error type in this discipline. This error cat-
egory is also significant in physics and chemistry,
where it constitutes 17.8% and 15.3% of the er-
rors, respectively. This type of error highlights the
challenges faced by the model in processing and
understanding visual information. Furthermore,
calculation error accounts for a small portion of

the errors, especially in chemistry, indicating that
the model excels particularly in handling numeri-
cal computations. More detailed examples of these
errors can be found in Appendix F.

4 Related Works

Multi-modal Reasoning Benchmarks. Re-
cently, the evaluation of multi-modal large lan-
guage models (MLLMs) (OpenAl, 2023; Team



Mathematics

Model ALL PlaneG SolidG Fun  Alg  Stat Comb
Close Source Models (APIs)
Text-only LLMs
Zero-shot ChatGPT 2240  20.18 11.93 1833 13.63 1525 2698
Zero-shot GPT-4 2590  30.73 1835 2833 17.53 2458 33.33
Zero-shot Claude-2 27.30  27.06 25.69 2583 31.17 31.36 2540
Zero-shot Claude3-Opus 29.30  30.28 21.10 3250 2727 3475 31.75
Zero-shot Claude3.5-Sonnet  29.70  33.94 15.60 3333 2727 27.12 3492
Zero-shot GPT-40 31.10 36.24 2477 3583 2532 2458 31.75
2-shot CoT Claude2 27.80  30.05 26.61  25.00 28.57 2797 2698
2-shot CoT ChatGPT 20.20  23.17 20.18 19.17 17.53 22.88 14.29
2-shot CoT GPT-4 32.10 37.16 31.19  28.33 22.08 30.51 38.10
Multi-modal LLMs
Gemini-1.0-Pro 26.60  24.08 22.02 2373 3571 29.66 34.92
Gemini-1.5-Pro 4940 48.74 33.03 47.06 61.69 5593 52.38
GPT-40 51.70  48.17 4404 5750 68.18 56.78 41.27
GPT-40-mini 42.60  41.28 29.36 44.17 5455 4492 38.10
Qwen-VL-Max 35,50  34.86 27.52  35.83 50.00 33.05 26.98
Qwen-VL-Plus 27.60  27.98 1835 29.17 31.17 3559 20.63
Claude3.5-Sonnet 53.40 50.23 3578 57.50 74.03 63.56 39.68
Claude3-Opus 3440  35.31 24777  29.17 4545 3559 31.75
GLM-4V 2420  28.57 30.28 2250 20.26 21.37 17.46
Step-1V 28.10  31.68 24.71 23.15 48.85 40.57 22.64
Open Source Models
General Multi-modal LLMs
mPLUG-Owl 7.60 6.19 10.09 5.00 1234 7.63 7.94
LLaMA-Adapter-V2 9.60 10.78 10.09 7.50 9.09 1356 4.76
MiniCPM-Llama3-V2.5 1540  23.62 19.27  15.83 26.62 2627 15.87
LLaVA-1.5-13B 1550  15.83 15.60 12.50 18.83 1441 14.29
LLaVA-1.5-7B 13.00 12.84 12.84  15.83 1429 1186 11.11
DeepSeek-VL 8.30 13.99 8.26 10.00 11.04 10.17 794
ShareGPT4V-7B 15770  16.06 16.51 1333 1429 1780 17.46
ShareGPT4V-13B 1640  15.60 11.93  19.17 17.53 22.03 14.29
SPHINX-Plus 17.00 21.79 19.27 1583 20.13 22.88 7.94
InternLM-XC2 2490 2592 22.02 2250 2792 2797 20.63
InternVL-1.2-Plus 30.10  34.40 25.69 30.00 29.87 26.27 23.81
InternVL-Chat-V1.5 2690 28.44 25.69 2333 29.87 2458 2698
CogVLM 16.70  16.06 23.85 17.50 17.53 13.56 19.05
CogVLM?2 2320 21.56 22.02  29.17 2273 2627 20.63
GLM-4V-9B 1470  25.23 20.18  19.17 27.27 33.05 19.05
InternVL2-8B 29.20  32.85 2552 29.76 27.55 29.73 2432
Qwen2-VL-7B 27.33  30.53 2527 27.54 2531 28.66 23.09
InternVL2.5-8B 29.89  33.98 2539 2995 2861 3155 2572
Qwen2.5-VL-7B 3725 41.74 2294 2750 @ 44.16 39.83 38.10

Table 3: Results on the mathematical part of VisScience across different subjects. Subjects: PlaneG: plane
geometry, SolidG: solid geometry, Fun: functions and equations, Alg: algebraic operations, Stat: probability and
statistics, Comb: combinatorial mathematics. The highest scores among close-source and open-source models are

highlighted in red and blue, respectively.

et al., 2023; Anthropic, 2024; Bai et al., 2023b;
Wang et al., 2023a; Liu et al., 2024a,b) in various
reasoning tasks has become increasingly crucial.
So many benchmark datasets for these tasks span
several categories are proposed like MME (Fu et al.,
2023), MMMU (Yue et al., 2024), MMBench (Liu
et al., 2023), MMStar (Chen et al., 2024a), SEED-
Bench (Li et al., 2023a), and CMMMU (Zhang
et al., 2024a), which evaluate models’ capabili-

ties to apply logic and inference; mathematical
reasoning; scientific reasoning, and agent-based
reasoning. MMMU covers university-level ques-
tions from six domains, which is utilized to as-
sess MLLMs’ advanced perception and reasoning
abilities. CMMMU (Zhang et al., 2024a) eval-
uates models’ reasoning abilities across various
disciplines through bilingual multi-modal ques-
tions in Chinese and English. Existing bench-
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Figure 4: Error distributions of GPT-40 on VisScience across the disciplines of mathematics, physics, and chemistry.

mark like ScienceQA (Lu et al., 2022) is a spe-
cialized dataset designed to evaluate the capabil-
ities of MLLMs, particularly in the domain of
scientific reasoning. Furthermore, several bench-
marks such as MathVista (Lu et al., 2023), Math-
Verse (Zhang et al., 2024b), and MATH-Vision
(MATH-V) (Wang et al., 2024) are specially de-
signed to evaluate the mathematical reasoning ca-
pabilities of MLLMs. While these benchmarks
are valuable, they present limitations such as an
overemphasis on mathematics and a broad array
of topics that often lack depth in science-related
questions and exhibit uneven difficulty levels. Our
dataset addresses these shortcomings by providing
3,000 scientific reasoning questions across mathe-
matics, physics, and chemistry, which is collected
from K12 education. Additionally, it includes bilin-
gual questions in Chinese and English, enriching
the knowledge base and offering a more extensive
range of difficulty levels to create a more compre-
hensive evaluation platform.

Multi-modal Large Language Models. Recently,
the success of large language models (LLMs) (Du
et al., 2021; Zeng et al., 2022; Achiam et al.,
2023; Gao et al., 2023; GLM et al., 2024; Bai
et al., 2023a) has spurred the ongoing development
of multi-modal large language models (MLLMs).
These MLLMs (Liu et al., 2024b; Liu et al.; Wang
et al., 2023a; Li et al., 2023b; Dai et al., 2024; Bai
et al., 2023a) expand upon traditional LLM capa-
bilities by integrating the ability to process and
analyze both text and images. Currently, close-
source MLLMs like Gemini (Team et al., 2023),
GPT-4v (OpenAl, 2023), Qwen-VL (Bai et al.,
2023b), and Claude3 (Anthropic, 2024) demon-
strate impressive capabilities in general image un-
derstanding and scientific reasoning. Besides, the
development of open-source multi-modal large lan-
guage models (MLLMs) continues to expand, pro-

viding an important complement to their closed-
source models. These open-source MLLMs, such
as mPLUG-Owl (Ye et al., 2023, 2024), LLaMA-
Adapter-V2 (Gao et al., 2023), MiniCPM (Hu
et al.,, 2024), LLaVA-1.5 (Liu et al., 2024a),
LLaVA-NeXT (Liu et al.), DeepSeek-VL (Lu
et al., 2024), ShareGPT4V (Chen et al., 2023a),
SPHINX (Gao et al., 2024), InternVL (Chen
et al., 2023b), InternVL 1.5 (Chen et al., 2024b),
InternLM-XComposer2 (Dong et al., 2024), and
CogVLM (Wang et al., 2023a), also achieves ad-
vance performance, further enriching the landscape
of MLLM domain. Here, we utilize our specially
curated benchmark VisScience to evaluate these
MLLMs across tasks in mathematics, physics, and
chemistry. This comprehensive evaluation aims to
assess their capabilities in scientific reasoning.

5 Conclusion

In this paper, we introduce a comprehensive bench-
mark, VisScience, designed to evaluate the ca-
pabilities of multi-modal large language models
(MLLMs) in scientific reasoning across mathemat-
ics, physics, and chemistry. VisScience consists
of 3,000 questions, evenly distributed across these
three disciplines, spanning 21 subjects and catego-
rized into five difficulty levels. We conduct evalu-
ations using VisScience on 25 prominent models,
including both closed-source and open-source vari-
ants. The experimental results reveal that model
performance is not uniformly correlated with ques-
tion complexity. Surprisingly, models often fail
simpler problems that require basic scientific in-
tuition or conceptual understanding, especially in
lower-grade physics and chemistry topics. By of-
fering a challenging set of questions across var-
ied scientific fields, VisScience provides a robust
benchmark for assessing the scientific reasoning
abilities of MLLMs.



Limitations

Despite the effectiveness of our proposed bench-
mark and evaluation framework, several limitations
remain. First, the evaluation of open-ended re-
sponses depends on a single automatic judge (e.g.,
GPT-40), which may introduce stylistic or reason-
ing biases, especially when assessing models with
different output formats or alignment strategies.
This automated evaluation, while scalable, lacks
the nuanced judgment of human assessors and may
not fully capture the correctness or reasoning depth
of each response. Second, while our benchmark
includes multiple disciplines and difficulty levels,
it is still grounded in K12 curricula from specific
educational contexts. As such, it may not fully
represent the diversity of global science education
standards or real-world applications of scientific
reasoning. Further efforts are needed to extend
coverage to additional domains such as biology,
engineering, and environmental science.
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A Dataset Details

A.1 Question Length Distribution

We provide both Chinese and English versions of
the VisScience benchmark. The Chinese version
features an average of 162.85 words per question,
with the longest question comprising 1,297 words.
Answers in this version average 20.93 words, with
the longest reaching 112 words. Conversely, the
English version shows an average of 80.93 words
per question, with the longest question spanning
418 words. Answers here average 12.3 words, with
the most detailed answer containing 92 words. Fig-
ure 5 depicts the distribution of word counts, high-
lighting the diversity and complexity of questions.

A.2 Detailed Description of Subjects

VisScience consists of three disciplines: mathe-
matics, physics, and chemistry. The mathematics
section includes six subjects: algebraic operations,
combinatorial mathematics, functions and equa-
tions, probability and statistics, plane geometry,
and solid geometry. The physics section is com-
posed of eight subjects: mechanics, optics, modern
physics, mechanical motion, electromagnetism, vi-
brations and waves, comprehensive experiments
and methods, and thermodynamics. The chemistry
section includes seven subjects: chemical experi-
ments, chemical reactions, inorganic chemistry, or-
ganic chemistry, electrochemistry, substance com-
position, and chemical equilibrium. A more de-
tailed introduction of the above subjects is pre-
sented as follows:

A.2.1 Mathematics

Algebraic Operations. Algebraic operations in-
clude the manipulation of algebraic expressions,
such as addition, subtraction, multiplication, and di-
vision. They are fundamental for solving algebraic
equations and inequalities and are widely applied
across various fields of mathematics.

Combinatorial Mathematics.  Combinatorial
mathematics studies the counting, arrangement,
and combination of discrete structures, involving
graph theory, number theory, and coding theory. It
has significant applications in computer science,
optimization, and probability theory.

Functions and Equations. Functions and equa-
tions are core parts of mathematics, dealing with
relationships between variables and their represen-
tations. Functions are mappings between inputs
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and outputs, while equations are equalities con-
cerning these mappings. Mastering knowledge of
functions and equations is fundamental for solving
many practical problems and is widely applied in
engineering, physics, and economics.

Probability and Statistics. Probability and statis-
tics study the laws of random events and methods
of data analysis, including probability distributions,
statistical inference, and data analysis techniques.
They have broad applications in scientific research,
engineering, and economics.

Plane Geometry. Plane geometry studies the
shapes and figures in two-dimensional space, in-
cluding points, lines, angles, and polygons. It is a
fundamental part of mathematics education.

Solid Geometry. Solid geometry involves the
study of geometric shapes in three-dimensional
space, including points, lines, surfaces, and poly-
hedra. It examines the properties, volumes, and
surface areas of these geometric bodies and is foun-
dational for architecture, physics, and engineering.

A.2.2 Physics

Mechanics. Mechanics studies the motion of ob-
jects and the forces acting upon them, including
classical mechanics, quantum mechanics, and rela-
tivistic mechanics. It is the foundation of physics
and is widely applied in engineering, astronomy,
and materials science.

Optics. Optics studies the properties of light and
its interactions with matter, including reflection,
refraction, interference, and diffraction. Optical
technologies have broad applications in imaging,
communication, and laser technology.

Modern Physics. Modern physics includes the-
ories developed since the 20th century, such as
quantum mechanics, relativity, and particle physics.
These theories have expanded our understanding
of the fundamental laws of nature.

Mechanical Motion. Mechanical motion stud-
ies the movement of objects under the influence of
forces, including linear motion, rotational motion,
and vibration. Understanding mechanical motion
is fundamental for the design and analysis of me-
chanical systems.

Electromagnetism. Electromagnetism studies the
interactions between electric and magnetic fields,
including electrostatics, magnetic fields, and elec-
tromagnetic waves. It is the basis of modern
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Figure 5: The distributions of word counts per question in the Chinese and English versions of VisScience.

physics and electrical engineering.

Vibration and Waves. Vibration and waves study
vibrating systems and wave phenomena, includ-
ing sound waves, light waves, and electromagnetic
waves. They have broad applications in communi-
cation, acoustics, and optical technologies.

Comprehensive Experiments and Methods.
Comprehensive experiments and methods involve
using various experimental techniques and meth-
ods in physics teaching and research. They include
designing and conducting experiments to observe
and analyze the effects of specific variables on out-
comes. Through comprehensive experiments, stu-
dents can grasp the complexities of scientific re-
search, cultivate scientific reasoning abilities, and
understand the meticulousness and uncertainties of
experimental work.

Thermodynamics. Thermodynamics studies the
processes of energy transformation and transfer,
including the laws of thermodynamics, thermody-
namic systems, phase transitions, and heat engines.
Thermodynamics is a fundamental aspect of both
physics and engineering, with broad applications
in energy, environmental science, and materials sci-
ence. By investigating the relationship between
internal and external energy of objects, thermody-
namics reveals the basic principles of energy con-
version and transfer in nature, providing theoretical
support for the development of modern industrial
technology.

A.2.3 Chemistry

Chemical Experiment. Chemical experiments
involve studying the properties and changes of sub-
stances through experimental methods. Students
learn to design experiments, observe chemical re-
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actions, collect and analyze data, and draw conclu-
sions in chemical experiments. Chemical experi-
ments play a crucial role in understanding chemical
theories and applying chemical knowledge.

Chemical Reaction. Chemical reactions study the
chemical changes between substances, including
reaction types, mechanisms, and rates. Understand-
ing chemical reactions is essential for predicting
and controlling chemical processes, which have
wide applications in pharmaceutical manufacturing,
materials science, and environmental engineering.

Inorganic Chemistry. Inorganic chemistry stud-
ies the properties and reactions of non-carbon ele-
ments and their compounds. It covers a wide range
of topics from metals and non-metals to transition
metals and coordination compounds and is key to
understanding the periodic table of elements and
chemical reaction mechanisms.

Organic Chemistry. Organic chemistry studies
the structure, properties, and reactions of carbon-
containing compounds. It has significant applica-
tions in pharmaceutical chemistry, materials sci-
ence, and biochemistry.

Electrochemistry. Electrochemistry studies the
interconversion between electrical and chemical
energy, including processes such as batteries, elec-
trolysis, and electroplating. Electrochemistry has
important applications in energy storage, corrosion
control, and electrochemical sensors.

Substance Composition. Substance composi-
tion studies the chemical composition and struc-
ture of substances, including the arrangement of
molecules, atoms, and ions. It has important appli-
cations in chemistry, materials science, and biol-

ogy.



Chemical Equilibrium. Chemical equilibrium
studies the behavior of chemical reactions when
they reach a dynamic equilibrium state, including
equilibrium constants, Le Chatelier’s principle, and
solubility equilibrium. Understanding chemical
equilibrium is essential for predicting reaction di-
rections and optimizing chemical processes.

B Dataset Case

The VisScience dataset consists of 3,000 carefully
selected high-quality questions, evenly distributed
across three disciplines: mathematics, physics, and
chemistry, with each comprising 1,000 questions.
Each discipline within VisScience encompasses
several subjects: mathematics includes six subjects,
physics contains eight subjects, and chemistry com-
prises seven subjects. To illustrate the diversity and
depth of VisScience, we provide more examples
sampled from each discipline. In mathematics, six
subjects include algebraic operations, combinato-
rial mathematics, functions and equations, prob-
ability and statistics, plane geometry, and solid
geometry are illustrated in Figure 6 to Figure 11.
Figure 12 to Figure 18 demonstrate eight subjects
within the physics section of VisScience, compris-
ing mechanics, optics, modern physics, mechanical
motion, electromagnetism, vibrations and waves,
comprehensive experiments and methods, and ther-
modynamics. The chemistry section includes seven
subjects: chemical experiments, chemical reac-
tions, inorganic chemistry, organic chemistry, elec-
trochemistry, substance composition, and chemical
equilibrium, which are illustrated in Figure 19 to
Figure 25.

C Comparison with Other Benchmarks

We compare the VisScience benchmark with 5
existing benchmarks, including MathVista (Lu
et al., 2023), Math-Vision (Wang et al., 2024), CM-
MMU (Zhang et al., 2024a), ScienceQA (Lu et al.,
2022), and SciBench (Wang et al., 2023b).

VisScience vs MathVista. MathVista is a com-
prehensive multi-modal benchmark for mathemat-
ical reasoning, comprising data from 28 existing
datasets and 3 newly collected datasets. In Math-
Vista, the majority of questions are annotated af-
ter collecting images, which results in a certain
homogeneity within the data. In contrast, VisS-
cience directly collects its questions from K12 ed-
ucation, featuring an average question length of
80.93 words. Such questions provide more contex-
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tual information, which facilitate a more thorough
evaluation of the models’ reasoning capabilities.
Unlike MathVista that encompasses only seven sub-
jects within mathematics, VisScience offers a far
broader scope, including 22 distinct subjects across
mathematics, physics, and chemistry. Furthermore,
VisScience distinguishes itself by being a bilingual
benchmark, including both Chinese and English
versions of questions. This feature is particularly
advantageous as it assesses MLLMs’ capabilities
in scientific reasoning across different languages.

VisScience vs Math-Vision. Math-Vision is a
mathematics benchmark derived from 19 compe-
titions, covering 16 topics across 5 levels of diffi-
culty. Different from Math-Vision that collected
from competitions, VisScience spans a broader edu-
cational spectrum, incorporating a natural gradient
of difficulty from elementary school to high school.
Furthermore, VisScience extends beyond mathe-
matics to include questions from physics and chem-
istry, significantly broadening its scope and appli-
cability. While Math-Vision primarily focuses on
the unique challenges of competitive environments,
VisScience is grounded in real-world educational
settings.

VisScience vs CMMMU. CMMMU comprises
12,000 manually collected multi-modal questions
from university exams, quizzes, and textbooks,
which covers 6 core subjects and 30 specific fields.
Similar to VisScience, CMMMU is a bilingual
benchmark, offering questions in both Chinese and
English. Within this dataset, only 1,601 questions
are dedicated to the disciplines of mathematics,
physics, and chemistry, accounting for only 13.34%
of the total dataset. VisScience features a total of
3,000 questions, significantly outnumbering those
in CMMMU dedicated to the same subjects. The
questions in CMMMU are set at the university
level, characterized by high difficulty, demanding
that the model possesses substantial professional
domain knowledge and expert-level reasoning abil-
ities. In contrast, VisScience comes from K12 ed-
ucation, with a broader range of difficulty. This
range allows VisScience to more comprehensively
evaluate MLLMs’ capabilities across different edu-
cational stages.

VisScience vs ScienceQA. ScienceQA is a
newly developed benchmark featuring approxi-
mately 21,000 multimodal multiple-choice ques-
tions across a variety of science topics. In the



ScienceQA dataset, 30.8% of questions incorpo-
rate both image and text contexts, providing a mul-
timodal benchmark to test MLLMs in scientific
reasoning. The questions in ScienceQA have an
average length of only 12.11 words. In contrast,
VisScience also serves as a benchmark for evalu-
ating the scientific reasoning abilities of MLLMs,
but it typically features longer and more textually
detailed questions. Specifically, the Chinese ver-
sion of VisScience has an average question length
of 162.85 words, providing a more comprehen-
sive and intricate testing ground for evaluating the
depth of detailed reasoning in MLLMs. Addition-
ally, VisScience contains mathematical problems,
further enriching the benchmark’s scope by testing
MLLMs on their mathematical problem solving
capabilities alongside their scientific reasoning.

VisScience vs SciBench. SciBench is a bench-
mark developed to evaluate the reasoning capa-
bilities of LLMs in solving collegiate-level scien-
tific problems within the domains of mathematics,
chemistry, and physics. The majority of the data
in SciBench focuses on assessing the scientific rea-
soning of LLMs, it only includes 177 problems
that incorporate visual elements to evaluate the
performance of MLLMs. In contrast, VisScience
is primarily focused on multimodal scientific rea-
soning, covering similar subjects such as mathe-
matics, chemistry, and physics. VisScience differ-
entiates itself by offering a more comprehensive
range of difficulty levels and subjects, making it a
broader benchmark for assessing the capabilities of
MLLMs in scientific reasoning.

D Evaluation Details

D.1 The Sources of Models

In Table 4, we present the sources of the models
tested on VisScience.

D.2 Prompts

We introduce the prompts used to guide models in
generating responses in Chain-of-Thought (CoT)
settings and judging the LLMs’ answers. The spe-
cific prompts can be found in Table 5.

E More Experimental Results

E.1 Results on VisScience in English Version

Table 6 reports a comprehensive comparison of
various models on the VisScience benchmark in
the English version. The benchmark evaluates
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performance across three disciplines: mathemat-
ics, physics, and chemistry. Among close-source
models, GPT-40 demonstrates the highest perfor-
mance across two disciplines, achieving an ac-
curacy of 53.6% in mathematics and 42.7% in
physics. However, Claude3.5-Sonnet surpasses
GPT-40 in chemistry with a higher accuracy of
43.6%. Open-source models generally show lower
performance compared to close-source counter-
parts. Notably, InternVL-1.2-Plus displays compet-
itive performance, reaching up to 26.0% in mathe-
matics, 23.6% in physics, and 27.8% in chemistry.
The English version of VisScience is designed to
facilitate the evaluation of MLLMs that specialize
in English, assessing their capabilities in scientific
reasoning.

E.2 Results on Physics Across Different
Subjects

Table 7 presents a detailed analysis of various mod-
els on VisScience across different subjects within
the physics section, which includes mechanics,
electromagnetism, thermodynamics, comprehen-
sive experiments and methods, optics, vibration
and waves, modern physics, and mechanical mo-
tion. The table highlights that while GPT-40 ex-
hibits the top performance on the entire physics dis-
cipline, the best performance in individual subjects
varies notably. For instances, Claude3.5-Sonnet
excels specifically in modern physics with an ac-
curacy of 66.67%, significantly surpassing other
close-source models in this area. This variation
in performance by subject underscores the special-
ized capabilities of different models. Moreover,
this detailed analysis provides more insights, em-
phasizing the need for targeted improvements to
achieve balanced performance across all physics
subjects.

E.3 Results on Chemistry Across Different
Subjects

Table 8 presents a nuanced view of the performance
of various models across different subjects within
the chemistry discipline of the VisScience bench-
mark. The chemistry discipline includes chemi-
cal experiment, chemical reaction, inorganic chem-
istry, electrochemistry, organic chemistry, chemical
equilibrium, and substance composition. Notably,
Gemini-1.5-Pro stands out among close-source
models, excelling across the entire chemistry dis-
cipline. It demonstrates particular prowess in or-
ganic chemistry and substance composition, achiev-



Model Input LLM Size Source
Closed Source Models
Text-only LLMs
ChatGPT (0] - gpt-3.5-turbo
GPT-4 10} - gpt-4
Claude-2 (0] - claude-2
Multi-modal LLMs
Gemini-1.0-Pro 0,1 - gemini-pro
Gemini-1.5-Pro 0,1 - gemini-1.5-pro
GPT-40 0,1 - gpt-4o
Claude3-Opus 0,1 - claude-3-opus-20240229
Claude3.5-Sonnet 0,1 - claude-3-5-sonnet-2024620
Qwen-VL-Plus 0,1 - qwen-vl-plus
Qwen-VL-Max 0,1 - qwen-vl-max
GLM-4V 0,1 - glm-4v
Step-1V 0,1 - step-1v
Open Source Models
General Multi-modal LLMs
mPLUG-Owl 0,1 7B mPLUG-Owl
DeepSeek-VL 0,1 7B deepseek-vl-7b-base
LLaMA-Adapter-V2 0,1 7B LLaMA-Adapter V2
LLaVA-1.5 0,1 7B LLaVA-v1.5-7B
LLaVA-1.5 0,1 13B LLaVA-v1.5-13B
ShareGPT-4V 0,1 7B ShareGPT4V-7B
ShareGPT-4V 0,1 13B ShareGPT4V-13B
GLM-4v-9B 0,1 7B GLM-4v-9B
SPHINX-Plus 0,1 13B SPHINX-Plus
InternVL-Chat-V1.5 0,1 20B InternVL 1.5
InternVL-1.2-Plus 0,1 34B InternVL-Chat-V1-2-Plus
InternLM-XC2 0,1 7B InternLM-XComposer2-VL-7B
CogVLM 0,1 17B CogVLM-17B
CogVLM2 0,1 19B cogvlm2-llama3-chat-19B
MiniCPM-Llama3-V-2_5 Q,1 19B MiniCPM-Llama3-V 2.5
InternVL2-8B 0,1 8B InternVL2-8B
Qwen2-VL-7B 0,1 7B Qwen2-VL-7B
InternVL2.5-8B 0,1 8B InternVL2.5-8B
Qwen2.5-VL-7B 0,1 7B Qwen2.5-VL-7B

Table 4: The source of the models used in the evaluation.
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https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-4-turbo-and-gpt-4
https://www.anthropic.com/api
https://ai.google.dev/
https://ai.google.dev/
https://platform.openai.com/docs/models/gpt-4o
https://www.anthropic.com/api
https://www.anthropic.com/api
https://help.aliyun.com/zh/dashscope/developer-reference/vl-plus-quick-start
https://help.aliyun.com/zh/dashscope/developer-reference/vl-plus-quick-start
https://open.bigmodel.cn/dev/api#glm-4v
https://platform.stepfun.com/docs/llm/vision
https://github.com/X-PLUG/mPLUG-Owl
https://github.com/deepseek-ai/DeepSeek-VL
https://github.com/ml-lab/LLaMA-Adapter-2
https://github.com/haotian-liu/LLaVA
https://github.com/haotian-liu/LLaVA
https://huggingface.co/Lin-Chen/ShareGPT4V-7B
https://huggingface.co/Lin-Chen/ShareGPT4V-13B
https://huggingface.co/THUDM/glm-4v-9b
https://github.com/Alpha-VLLM/LLaMA2-Accessory/blob/main/SPHINX/README.md
https://huggingface.co/OpenGVLab/InternVL-Chat-V1-5
https://huggingface.co/OpenGVLab/InternVL-Chat-V1-2-Plus
https://huggingface.co/internlm/internlm-xcomposer2-vl-7b
https://huggingface.co/THUDM/cogvlm-chat-hf
https://huggingface.co/THUDM/cogvlm-chat-hf
https://huggingface.co/THUDM/cogvlm-chat-hf
https://huggingface.co/OpenGVLab/InternVL2-8B
https://huggingface.co/Qwen/Qwen2-VL-7B-Instruct
https://huggingface.co/OpenGVLab/InternVL2_5-8B
https://huggingface.co/Qwen/Qwen2.5-VL-7B-Instruct

Task Prompt

You are an exceptionally talented
mathematics (physics/chemistry)
instructor.  Kindly furnish an
elaborate, step-by-step solution
to the question.

Response
Generation

You are a highly skilled math-
ematics (physics/chemistry)
teacher. I will provide you with
a mathematics (physics/chem-
istry) problem, along with its
ground answer and the model
response from the model. Please
determine whether the ground
answer and the model response
are consistent. Note that you do
not need to judge the correctness
of either answer, only whether
they are consistent. If it is a
multiple-choice question, both
answers must choose the exact
same option to be considered
consistent. If it is a calculation
problem, the relative error
between the model response
and the ground answer must be
less than 0.05 to be considered
consistent. If the problem has
multiple sub-questions, each
sub-question’s answer must be
identical for consistency. If you
find them consistent, please
add [Consistent] at the end
of your response. If you find
them inconsistent, please add
[Inconsistent] at the end of your
response.

Answer
Judgment

Table 5: Prompts for response generation and answer
judgment.
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ing impressive accuracies of 57.02% and 61.16%,
respectively. Additionally, Qwen-VL-Max leads
in chemical experiment and inorganic chemistry,
achieving the highest accuracies of 46.28% and
51.94%, respectively. Open-source models demon-
strate a range of performances, with InternVL-
1.2-Plus leading this group. It achieves the high-
est open-source accuracy in nearly all subjects.
This comprehensive review of model performances
within the chemistry section of the VisScience
benchmark highlights the need to enhance MLLMs’
capabilities in scientific domains, ensuring models
are both accurate and adaptable across various dis-
ciplines.

F Error Case

We conduct rigorous tests on a series of open-
source and close-source models on VisScience
and perform a detailed analysis of the models’ re-
sponses. These errors in the models’ answers can
be classified into five categories: reasoning error,
vision recognition error, knowledge error, calcula-
tion error, and question misunderstood error. We
present examples of these five error types across the
disciplines of mathematics, physics, and chemistry,
with a specific focus on errors made by GPT-4o.
Additionally, we demonstrate error examples from
other representative close-source models such as
GLM-4V, Qwen-VL-max, and Claude 3.5, as well
as open-source models like LLAVA-1.5 , GLM-4V-
9B and InternVL-Chat-1.5. Notably, it should be
noted that the types of errors made by these mod-
els in response to the same questions can differ
from those made by GPT-4o0. This analysis helps to
underline the varied challenges faced by different
models in processing complex scientific questions,
providing insight into their respective strengths and
limitations. Figure 26 to Figure 27 demonstrate
cases of errors from representative models in the
mathematical part of VisScience. Figure 28 to Fig-
ure 29 show the incorrect answers in the physics
section. Figure 30 to Figure 32 demonstrate the
errors in the chemistry section.
This is an appendix.



Model LLM Input Mathematics Physics  Chemistry

Close Source Models (APIs)

Text-only LLMs

Zero-shot ChatGPT - (0] 17.4 20.7 25.2
Zero-shot GPT-4 - 0 29.9 37.7 38.7
Zero-shot Claude-2 - 0 24.6 22.7 25.6
Zero-shot Claude3-Opus - (0] 21.7 15.8 29.4
Zero-shot Claude3.5-Sonnet - (0] 27.2 35.7 352
Zero-shot GPT-40 - (0] 35.2 40.3 42.5
2-shot CoT Claude2 - (0] 25.7 21.9 24.1
2-shot CoT ChatGPT - (0] 24.4 20.1 22.1
2-shot CoT GPT-4 - (0] 36.5 39.0 38.1
Multi-modal LLMs
Gemini-1.0-Pro - 0,1 26.4 39.1 27.9
Gemini-1.5-Pro - 0,1 47.8 35.1 39.1
GPT-40 - 0,1 53.6 42.7 433
GPT-40-mini - 0,1 43.2 33.7 34.9
Qwen-VL-Max - 0,1 30.7 26.4 36.3
Qwen-VL-Plus - 0,1 21.9 20.9 29.7
Claude3.5-Sonnet - 0,1 50.8 36.6 43.6
Claude3-Opus - 0,1 34.4 294 34.7
GLM-4V - 0,1 23.1 18.5 234
Step-1V 7B 0,1 32.0 19.5 27.6
Open Source Models

General Multi-modal LLMs
mPLUG-Owl LLaMA-7B 0,1 7.4 12.3 12.3
LLaMA-Adapter-V2 LLaMA-7B o, 1 12.6 114 16.2
MiniCPM-Llama3-V2.5 LLaMA3-8B 0,1 24.4 20.6 24.4
LLaVA-1.5 Vicuna-13B 0,1 15.0 17.4 21.1
LLaVA-1.5 Vicuna-7B 0,1 17.4 16.6 18.9
DeepSeek-VL DeepSeek-LLM-7B 0,1 16.0 16.9 17.8
ShareGPT-4V Vicuna-7B 0,1 14.7 17.7 21.3
ShareGPT-4V Vicuna-13B 0,1 14.5 16.0 20.2
SPHINX-Plus LLaMA2-13B 0,1 17.9 15.7 22.4
InternLM-XC2 InternLM2-7B o1 20.7 20.5 25.0
InternVL-1.2-Plus Nous-Hermes-2-Yi-34B  Q, 1 26.0 23.6 27.8
InternVL-Chat-V1.5 Mixtral 8*7B 0,1 24.9 23.0 259
CogVLM Vicuna-7B 0,1 18.5 15.9 23.1
CogVLM2 LLaMA-3-8B 0,1 24.2 16.6 249
GLM-4V-9B GLM-4-9B 0,1 24.7 19.2 239
InternVL2-8B InternLM2-8B 0,1 25.8 22.1 26.5
Qwen2-VL-7B Qwen2-7B 0,1 24.3 6.5 43
InternVL2.5-8B InternLM2-7B 0,1 25.9 23.5 27.7
Qwen2.5-VL-7B Qwen2.5-7B 0,1 37.3 6.8 4.9

Table 6: Results on VisScience within the version of the English language across the disciplines of mathematics,
physics, and chemistry. The highest scores among close-source and open-source models are highlighted in red and
blue, respectively.
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/ Question ? . a

The positions of numbers a and b on the number line are shown in Figure (1). Then ab 0. (Fill in
Wlth ||>V| or "<ll)

v

Answer
<

Question
The students cut a 75.5 cm paper strip into segments of 7.8 cm each to make
circular garlands, as shown in the picture.
(1) One such paper strip can make circular garlands. ‘ fﬂ
(2) If 15 circular garlands are used to make one garland chain, 12 such paper \w
strips can make garland chains.
Answer
9
)7

Question

If the sequence numbers of the four keys on the calculator are shown in the figure, in the
angle measurement unit "degrees," the correct key sequence to calculate sin47° is ()

A.(DR)B)*)
B. (2)@)(1)(3) DMS = 47

C. (HH2)3)
D. (2)(1)(4)(3) ¢) €] 3 4)

Answer
D

Question
As shown in the figure, arrange all positive integers in a "snake-like" manner as 1 2 3 4 5

follows. Moving the frame in the figure, the sum of the four numbers in the frame 19 ¢ 8 7 6
could be "
A 2016 n 12 I} 4] 15
B. 2018 20 19 18 17 16
C.2020 e

D. 2022

Answer
D

Question

As shown in the figure, in a 3%3 magic square, fill in 9

numbers in the nine blank spaces so that the sum of the three 4 2x-1
numbers in the same row, the same column, or the same
diagonal is equal. The following figure is the magic square that
Xiao Lan's classmate is going to fill in, in which three squares 3 X
have been blacked out. According to the rules of filling the
magic square, find the value of x.

Answer 1

x+1

X=5

Figure 6: Cases of algebraic operations in mathematical part of VisScience.
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/ Question \

A certain city is building a flowerbed in the central square. The flowerbed is A
divided into 6 parts (as shown in the figure). Now, 4 different colors of flowers “'
need to be planted, one type in each part, and no adjacent parts can be planted
with the same color. How many different planting methods are there (answer with
a number).
Answer
120
[
Question
As shown in the picture, A drives from Longgang to /'\ /—\
Nanshan and must pass through Buji. It is known that
there are three roads to choose from Longgang to Longgang Buji Nanshan
Buji and two roads to choose from Buji to Nanshan.
A has a total of () routes to choose from. \_/
A.5B.6 C.4D.9
Answer
B
[
Question A
As shown in the figure: Color the six points ABCDEF in the figure with
four different colors, requiring each point to be colored with one color, and
the two endpoints of each line segment in the figure to be colored
differently. The number of different coloring methods is . (Answer with a
number)
Answer
B C
264
[ |
Question

As shown in the figure, small circles represent network
nodes, the lines between the nodes indicate they have
network connections, and the numbers on the lines
show the maximum information flow through that
segment of the network per unit time. If information is
transmitted from node A to node B and can be split to
travel along different routes simultaneously, the
maximum amount of information that can be
transmitted per unit time is ()

A.26

B.24

C.20

D.19

Answer
"D -

Figure 7: Cases of combinatorial mathematics in mathematical part of VisScience.
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/ Question \

The graph of the differentiable function f(x) on R is shown in . Then the solution set of the
inequality (x*2 - 2x 3)f'(x) > 0 is . ’
(o0, -1) U (-1, 1) U - 3, +0)) !

Answer -7/ =) Y

D

Question

As shown in the figure, the direct proportionality function (y_{1} ) and the
inverse proportionality function (y_{2} ) intersect at point E (-1, 2). If (y_{1}
>y {2} > 0), then the range of values for (x ) is

=V

Answer

X<1

Question

As shown in Figure (1), location B is directly east of location A. Ata
certain moment, car B starts traveling from location B to location A, 400 I, i
and 1 hour later, car A starts traveling from location A to location B. Card=> « CarB 30
‘When car A reaches location B, car B simultaneously reaches location p I—Bl %g N
A.

As shown in Figure (2), the horizontal axis x (hours) represents the (1) 012345%h)
travel time of both cars (calculated from the moment car B starts (2)
traveling), and the vertical axis y (kilometers) represents the distance

of both cars from location A. How many kilometers are there between

locations A and B?

Answer

400 kilometers

Question

As shown in the figure, from the left focus F of the hyperbola (frac{x"2} {a"2} -
frac{y"2}{b"2} = 1) (a> 0, b > 0), a tangent to the circle (x"2 + y*2 = a"'2) is drawn at
point T. Extending FT intersects the right branch of the hyperbola at point P. If M is the
midpoint of the line segment FP and O is the origin of the coordinates, then the
relationship between (IMO| - [MT|) and (b - a) is ()

A. (MO| - MT|>b -a)

B.(IMO| - MT|=b - a)

C.(MO| - MT|<b-a)

D. Uncertain

F [] Fox

Answer
\C -

Figure 8: Cases of functions and equations in mathematical part of VisScience.

21




/Question

As shown in Figure (D), there is an irregular pattern (the shaded
part in the figure) on a flat ground. Xiaoming wants to know the
area of this pattern, so he took the following approach: he
surrounded the irregular pattern with a rectangle of length Sm and
width 4m, and then randomly threw small balls at the rectangular [
area and recorded the number of times the balls landed on the 60 120 180 240300360 420 Times
irregular pattern (balls landing on the boundary line or outside the ® )
rectangular area were not counted). He plotted the results of
several valid trials into a line graph as shown in Figure ), from
which he estimated the area of the irregular pattern to be
approximately ()

A. 6m?

B. 7m?

C. 8m?

D. 9m?

Frequency

Answer

X<1

Question
In a vegetable plot, green peppers, cucumbers, loofahs, and eggplants are
planted. As shown in the image, it represents the planting area percentage of
each vegetable relative to the total area. L
oofahs
(1) The planting area of eggplants accounts for ( ) % of the total 2 5 %
vegetable plot area.

(2) If the planting area of loofahs is 30m?, the total area of this vegetable plot
is ( ) m2.

Cucumbers

3)( ) has the largest planting area, which is greater than the planting
area of loofahs by ( ) % of the total vegetable plot area.
Answer

15 120 cucumber 15

Question
The Municipal Traffic Police Brigade conducted traffic safety knowledge Nmber
publicity for the students of a certain school. They randomly surveyed the 60f---=xeren
instances of jaywalking among these students anonymously and created a 55%
statistical chart as shown in the figure. Please answer the following questions 45
based on the information in the chart: 40/--
(1) How many students were surveyed in this survey? 35}-
(2) If the total number of students is 1500, estimate how many of them 30"
frequently jaywalk. 25p-1
(3) Share your insights based on the information reflected in the chart. (No 20p-
more than 30 words). 1(5)
Answer (5) B
(1) 100 Never Seldom Usually jaywalking
(2) 225
(3) You can simply share your own understanding based on the actual situation;
\wlere isn't a single correct /

Figure 9: Cases of probability and statistics in mathematical part of VisScience.
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/ Question A \

As shown in the figure, rectangle ABCD, R is the midpoint of CD, point M moves along the side
BC, E and F are the midpoints of AM and MR respectively. Then the length of EF with the

movement of point M( ) H M \g

A.Becomes shorterB. Becomes longerC. Remains the sameD.Cannot be determined

Answer B E D F C
C

Question

As shown in the figure, AB is a chord of the circle O. Point C is a moving point on the circle O,
and ZACB=30°. Points E and F are the midpoints of AC and BC, respectively. The line EF C
intersects the circle O at points G and H. If the radius of the circle O is 7, then the maximum ‘ﬂ

value of GE+FH is G vﬂ, H

Answer i~z
10.5

A A A

Question

c ¥

Exploration and Discovery: o) @ €} @

The shape shown in Figure 1 resembles a common learning tool—a compass. Let us call this shape a "compass
diagram." What kind of mathematical knowledge is hidden in this simple diagram? Now, use your intelligence and
solve the following problems:

(1) Observe the "compass diagram" and explore the relationship among ZBDC and £A, £B, £C, and explain the

reasoning;
(2) Directly use the above conclusion to solve the following three problems:

(D As shown in Figure 2, place a set square XYZ on AABC such that the two right-angle edges XY, XZ just pass
through points B and C. If ZA=50°, then ZABX+/ACX="°;

@ As shown in Figure 3, DC bisects ZADB, and EC bisects ZAEB. If ZDAE=50° and ZDBE=130°, find the
measure of ZDCE;

® As shown in Figure 4, the 10 division lines of ZABD and ZACD intersect at points G_{1}, G_{2}...G_{9}.If
£BDC=140° and £BG_{1}C=77°, find the measure of ZA.

Answer

(1) LBDC=£A+/B+.C; (2) D40°; ©90°; B)70°

Question
4

In a square grid where the side length of each small square is 1 unit, the positions
of the three vertices of AABC are as shown in the figure. AABC is now -
translated so that point A is moved to point D, and points E and F correspond to —=t
points B and C, respectively. 5 —
(1) Please draw the translated ADEF and find the area of ADEF;
(2) If AD and CF are connected, the relationship between these two segments is .

Answer

(1) The area of ADEF =7,

(2) Parallel and equal. /

Figure 10: Cases of plane geometry in mathematical part of VisScience.
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Question \

As shown in the figure, point P is outside the plane of square ABCD. PD is perpendicular to plar
ABCD, and PD equals AD. The angle between PA and BD is

Answer

60° A B

Question

As shown in the figure, in the cube ABCD-EFGH, the following statements are incorrect:
A. BD // Face FHA

B.ECLBD

C. EC 1L Face FHA

D. The angle between the skew lines BC and AH is 60°

Answer
D
12cm
Question _
7
As shown in the figure, the remaining part after a cone is removed from a 7/ d 10cm

cylinder is to be calculated. Please calculate its volume.

Answer

1884 cm3

Question

As shown in the figure, in the rhombus ABCD with side length

4 and ZDAB = 60°, points E and F are on sides CD and CB

respectively, and point E does not coincide with points C and

D. EF is perpendicular to AC, and EF intersects AC at O. By

folding ACEF along EF to the position of APEF, the plane B
PEF is perpendicular to the plane ABFED.Let the volume of

the triangular pyramid P-ABD be V_{1}, and the volume of

the quadrilateral pyramid P-BDEF be V_{2}. Find the value of
V_{1}:V_{2} when PB is minimized.

Answer

43 /

Figure 11: Cases of solid geometry in mathematical part of VisScience.
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/Question \

As shown in the figure, three identical flat-topped cars a, b, and ¢ are aligned in a straight line and rest on a smooth
horizontal surface. A child on car ¢ jumps to car b, and then immediately jumps from car b to car a with the same
horizontal speed relative to the ground. After jumping onto car a, the child remains stationary relative to car a.
Thereafter ()
A:a and c have equal speeds
B:a and b have equal speeds %

Vi

C:The speed relationship of the three carsisv_.¢c >v_a>v_ b

D:a and ¢ move in opposite directions a b ¢

Answer
b LTI LSS SO SIS S
Question

As shown in the figure, in a vertical plane, a positively charged small ball is tied to

one end of an inextensible light string of length L, with the other end of the string

fixed at point O. They are in a uniform electric field, with the direction of the field o
being horizontal to the right and the field strength being E. It is known that the force

exerted by the electric field on the small ball equals the gravitational force on the P
small ball. Now, the small ball is first pulled to the position P_{1} in the figure, O_t_’_ ——O By
making the light string straight and parallel to the field direction, and then the ball is A .,
released from rest. It is known that when the small ball passes the lowest point, its E
vertical velocity component becomes zero instantaneously due to the tension in the P
string, while the horizontal component remains unchanged (ignoring air resistance).

The tension T in the string when the small ball reaches point P_{2} at the same -
height as point P_{1} is ()

A:2mg

B:3mg

C:4mg

D:5Smg

Answer
B

Question

As shown in the figure, a bar magnet is placed parallel to the smooth horizontal edge

AB of the table, with a vertical block at end A. A horizontal spring connects the .
block and the magnet. Currently, a straight conductor CD, with a downward current, C
is placed vertically in front of the magnet and offset towards the South pole with a
small gap between them. Within a short time after placing CD, the following N
judgments are correct:

A: The length of the spring will increase

B: The length of the spring will decrease

C: The magnet will move outward on the table, closer to the straight conductor CD
D: The magnet will move inward on the table, away from the straight conductor CD

S
| = =N
T

Answer

BD

\_ /

Figure 12: Cases of mechanics in physics part of VisScience.
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Questign comenew \
According to the hydrogen atom energy level diagram (as shown): M -0‘85 .v

A: The energy of the photons emitted when the hydrogen atom transitions is n=3 -I'Sl ev

continuous p=2=— -3.40 eV

B: The smaller the orbital radius of the electron, the greater the energy of the
hydrogen atom

=] =——-<13.6 ¢V

C: The hydrogen atom in its ground state is the most stable

D: To excite the hydrogen atom in the ground state, 11eV photons can be used
Answer

C

Question

As shown in the figure, an electroscope is connected to a metal plate. A
When the metal plate is illuminated with a green light at point A, the Metal Sheet
electroscope's needle deflects at a certain angle. After turning off the

light, the needle maintains its position at a certain angle. Electroscope

RYINEY
SETE TN

(1) When a small metal sphere carrying a slight negative charge
touches the metal plate, the electroscope's needle deflection angle will
(fill in "increase", "decrease", or "remain unchanged"). Green Light
(2) If the electroscope needle is reset to zero and the metal plate is

illuminated with yellow light from a sodium lamp of the same

intensity, the electroscope needle does not deflect. If a more intense

infrared lamp is used to illuminate the metal plate, the observation will

show (fill in "deflection" or "no deflection") of the

electroscope needle. If a very faint purple light is used instead, the

observation will show (fill in "deflection" or "no deflection")

of the electroscope needle.

Answer

(1) Reduce (2) No Yes

Question . .
As shown in the figure, the circuit is used to study the photoelectric effect. The Single Light
cathode K and anode A are two electrodes sealed in a vacuum glass tube. When K A/ / '

is illuminated, it can emit photoelectrons. The anode A absorbs the photoelectrons

emitted by the cathode K, forming a photocurrent in the circuit. When the cathode
K is illuminated with monochromatic light a, the pointer of the ammeter deflects;
when the photoelectric tube cathode K is illuminated with monochromatic light b,
the pointer of the ammeter does not deflect. Which of the following statements is 3
correct? (Fill in the correct answer letter) K A

A. The wavelength of light a must be less than the wavelength of light b @ l'lm
B. Increasing the intensity of light a alone may increase the current through the
ammeter
C. Increasing the intensity of light a alone can increase the maximum initial
kinetic energy of the ejected electrons
D. The work function of the cathode material is related to the frequency of the
incident light

E. When the cathode K is illuminated with monochromatic light a, if the polarity

of the power supply is reversed, the reading of the ammeter may drop to zero
Answer

N /

Figure 13: Cases of modern physics in physics part of VisScience.
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/Question

\

4 V/ (m.S1)
As shown in the figure is the v-t graph of an elevator moving upward, the
maximum speed of the object's motion equals m/s, and the height of
uniform ascent equals (). r
1 1 -
0 >
2 4 6 8 10 ¢S
Answer
From the graph, it can be seen that the elevator first accelerates uniformly upwards, then moves upwards at a
constant speed, and finally decelerates uniformly upwards, with a maximum speed of 6m/s.
The height of the constant speed upward motion h = 6x4m = 24m.
Therefore, the answer is: 6, 24m.
Question
To ensure orderly and safe highway traffic, many traffic signs are placed along
the roadside. lmkln'
As shown in the picture, image A is a speed limit sign indicating the maximum
allowed speed is 80 km/h; image B is a route indicator sign, showing the
distance of 100 km to Hangzhou. The physical meanings of the two data
mentioned are ()
A: 80 km/h is average speed
B: 80 km/h is instantaneous speed
C: 100 km is displacement
D: 100 km is distance
Answer
Solution: The maximum allowable speed represents the speed at a certain position, which is the instantaneous speed, so
80 km/h refers to the instantaneous speed,
There are still 100 km to Hangzhou, and 100 km is the length of the trajectory, which is the distance. Therefore, BD is
correct, and AC is incorrect.
The answer is: BD
I
Questton 20 Velocity-Time Graph
The value of the area enclosed by the velocity-time graph of a particle's a5
straight-line motion and the coordinate axes is equal to the '
displacement of the particle during that period. This holds true not only 10
for uniform linear motion and uniformly accelerated linear motion but
also for any variable motion. The figure shows the velocity-time graph 25
of a certain particle during the 0-4s interval of straight-line motion. o
According to the graph, the displacement of the particle during this £20
period is closest to () -
A:15m e
B:13m 10
C:1lm
D:7m 05
A 080 05 1o 15 20 25 30 35 40
nswer s
Solution: The area enclosed by the graph line and the time axis is approximately 15 squares, so the displacement is:
x=15x1x1m=15m.
Thus, the answer is: A.

/

Figure 14: Cases of mechanical motion in physics part of VisScience.
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/Question

As shown in the figure, when an electron beam passes through the two magnetic
poles in the direction indicated by the arrow in the figure, its deflection direction is
0

A: Upward

B: Downward

C: Toward the N pole

D: Toward the S pole

Answer

B

Question

X X X

As shown in the figure, a positively charged particle enters a uniform magnetic field
horizontally to the right, neglecting gravity. Regarding the motion of this charged

particle after it enters the magnetic field, the following judgments are correct: () X x X
A: The particle deflects upwards o ,
B: The particle deflects downwards +q 14

C: The particle does not deflect X x x
D: The particle quickly stops moving
BX X X

X X X X

Answer
A

Question

As shown in Figure A, a uniform magnetic field B=0.5T exists in

space, directed vertically downward. MN and PQ are rough, parallel, a

long straight rails in the same horizontal plane, with a distance L=0.2m M N
between them; R is a resistor connected at one end of the rails. The ab

is a conducting rod with a mass of m=0.1kg bridged across the rails. B

From time zero, a small motor exerts a horizontal leftward traction F

force F on rod ab, causing it to start moving from rest and accelerating

along the rails. During this process, the rod always remains P 4

perpendicular to and in good contact with the rails. Figure B shows the b Q
v-t graph of the rod, where segment OA is a straight line, and AC is a ( A)

curve. The small motor reaches its rated power P=4.5W at the end of

12s, after which it maintains constant power. The resistance of other

parts except R is negligible, and g=10m/s"{2}.

(1) Find the acceleration of the conductor rod ab during the 0-12s w/(mes-)
interval; D E
(2) Find the coefficient of kinetic friction between rod ab and the rails 10 (o4
and the value of the resistor R; 8k A
(3) Draw the graph of the traction force's power versus time (P-t) on 6F
the answer sheet. 4F
2 b
0 24 681012141618 ¢4

(B)

0.75m/s"{2} Dynamic friction coefficient is 0.2 Resistance value is 0.4 ohms\nThe graph is a parabola passing
through the origin from 0 to 12 seconds (but the vertex of the parabola is not the origin). After 12 seconds, the power
is constant.

\_ /

Figure 15: Cases of electromagnetism in physics part of VisScience.

Answer
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/Question \

M and N are two points in the direction of wave propagation in the medium, with a distance s =\"1.5\" m, and their vibration
images are shown in the figure. The possible values for the wave speed are( ):
A:15 m/s

B:7.5m/s

C:5m/s

D:3 m/s

Answer

ACD

Question

As shown in the figure, the image represents a mechanical wave propagating along
the x-axis at a certain moment. From the figure, it can be seen that the amplitude A

and wavelength A of this wave are respectively () 27 /\
A:A=2cm2A=4m x/n
B:A=2cm,A=8m 0 ht

C:A=4cm,A=4m 2I 4 6l 1l0 1‘2
D:A=4cm,A=8m 2

Answer

According to the definition of amplitude: Amplitude A is the maximum distance the vibrating object moves away
from the equilibrium position, read the maximum value of y as A=2cm. Based on the fact that wavelength equals
the distance between two adjacent wave crests or troughs, read the wavelength A=4m.

So choose B.

Question

There are two vibrating sources A and B on the water surface, vibrating
in exactly the same way. On the perpendicular bisector of the line
connecting A and B, there are three points a, b, and c. At a certain
moment, point a is the convergence point of the crests of the two
waves, and point c is the nearest convergence point of the troughs of
the two waves from point a. Point b is located on the line connecting
points a and c, as shown in the figure. Which of the following
statements is correct? ()

A: Both a and c are points of constructive interference, and b is a point
of destructive interference.

B: ais a point of constructive interference, and c is a point of
destructive interference.

C: Both a and c are currently points of constructive interference, but
after some time, they will become points of destructive interference.
D: a, b, and c are all points of constructive interference.

p -
p 0

E T A D
(=

Answer

Solution: From the question, A and B are two sources of vibration with identical conditions. Points a, b, and ¢ lie on
the perpendicular bisector of the line AB, meaning the distances from a, b, and ¢ to the two wave sources are equal,
resulting in a path difference of zero. The vibrations at these three points all reinforce each other.\nTherefore, the

\\answer is: D /

Figure 16: Cases of vibration and waves in physics part of VisScience.
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/Question \

A vernier caliper with 20 divisions was used to measure the diameter of a small ball during an experiment. The reading is
shown in the figure, and the diameter of the small ball is d = () mm.

Answer

Solution: The main scale reading is 14mm, and the vernier scale reading is
0.05x3=0.15mm, so the final reading is 14.15mm.

Question

In the experiment to measure the rated power of a 3.8V bulb, it is known that the
rated power of the bulb is approximately 1.5W. Besides the bulb, ammeter,
voltmeter, switch, and wires, the teacher also provides:

A. 6V power supply;

B. 4V power supply;

C. A variable resistor of "5Q 2A";

D. A variable resistor of "100Q 0.1A".

(1) To accurately measure the rated power of the bulb, the variable resistor you
choose is , and the power supply you choose is (fill in the letter).

(2) When the bulb is glowing normally, the ammeter pointer is shown as in Figure.
Please calculate the actual rated power W and the resistance of the bulb Q.

Answer

(HC_,B_;
(2)1.67,86.

Question

Measure the resistance value of an unknown resistor.

(1) A student first roughly measures the resistance using a multimeter. The 50 20 10 5

multimeter's switch is set to the x10Q range. After zero adjustment, the red and black 500100

probes are connected to the resistor's terminals, and the pointer reading is as shown in Ik 1 0
. . Q

the figure. The measured resistance value is Q. Q

(2) The student then plans to accurately measure the resistance using the VA method.
The provided experimental equipment includes: 8V DC power supply; voltmeter
(0-10V, internal resistance about 20kQ); ammeter (0-50mA, internal resistance about = -----------
10Q); sliding rheostat (0-20€2, 1A); switch, and wires. Based on the experimental
requirements and the provided equipment, refer to the partially incomplete physical
circuit below and draw the experimental circuit diagram in the dashed box below,
completing the unconnected wires.

(3) In the experiment mentioned in (2), after connecting the circuit and closing the
switch, the student found that both the ammeter and voltmeter had no readings. The
student used a multimeter to check for circuit faults. The operations were as follows:
The multimeter was set to the DC voltage range, and the red and black probes were
connected to: the positive and negative terminals of the power supply; the two ends of
the rheostat's resistance wire; between the "-" terminal of the ammeter and the "+"
terminal of the voltmeter. The multimeter's pointer deflected in all cases, indicating
that the wire connected between might have broken.

(4) In the experiment, the student moves the rheostat's sliding head, records multiple
sets of ammeter and voltmeter readings (U, I), and plots the U-I curve on graph paper.
In this experiment, the measured value is the true value. (fill in ">", "=" or
namy

Answer

(1) 200
(2) As shown in the figure
(3) Connect the ammeter and voltmeter

N /

Figure 17: Cases of comprehensive experiments and methods in physics part of VisScience.
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/Question \

Using two identical electric heaters to heat substances A and water, both with a mass of 2kg, the relationship between their
temperature and time is shown in the diagram. Based on this, determine the amount of heat absorbed by substance A in 10

minutes ( ).
A:5.04x10"5 ]
B:4.2x1075]
C:2.52x1075) P
D:Insufficient conditions, cannot be calculated [ —
) R
R
Answer
C
\
Question
' Temp/°C
In the experiment of exploring the "boiling law of water," Xiaoming recorded the 100}
temperature every 30s after the water temperature rose to 90°C, and then plotted the
temperature versus time graph, as shown in the figure. If the thermometer used by
Xiaoming is accurate, it can be concluded from the graph that the boiling 9. v
temperature of water is °C, which indicates that the atmospheric pressure at that time by
is 1 standard atmosphere (choose "greater than," "less than," or "equal to"). Time/min
5 E 10 15
Answer

From the figure, it can be seen that the boiling point of water is 98°C. The boiling point of water under standard
atmospheric pressure is 100°C. The boiling point of a liquid decreases as the pressure decreases, therefore the
atmospheric pressure at that time is lower than 1 standard atmospheric pressure.

So the answer is: 98; lower.

Question

Some students in a group conducted an experiment to "compare the

?r;eatlltl :‘t;s;?;:on capacity of different substances" using the setup shown Water Other Liquid
(1) When designing the experimental plan, the following controlled

variables need to be determined. Which one do you think is

unnecessary?

A. Use the exact same heating method

B. Use the same amount of alcohol in the alcohol lamps

C. Use the same mass of water and another liquid

D. Use the same container to hold water and another liquid

(2) When heated to a certain point, the water starts boiling. The

temperature at this moment is shown in Figure C. Therefore, the

boiling point of water is °C, which indicates that the atmospheric

pressure during the experiment is (choose "greater than", "less than", or l
"equal to") one standard atmosphere. o

(3) The other liquid does not boil at the corresponding moment, but the 100
reading of the thermometer is much higher than the water temperature.

Based on this phenomenon, the preliminary conclusion of this

experiment is: the heat absorption capacity of different substances is

(choose "the same" or "different").

Answer 90+

\(1) B (2) 97, less than (3) different /

Figure 18: Cases of thermodynamics in physics part of VisScience.
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@estion

The apparatus designed by an extracurricular group for synthesizing ethyl acetate in the laboratory
is shown in the figure. Concentrated sulfuric acid is placed in A, ethanol and anhydrous sodium
acetate are placed in B, and a saturated sodium carbonate solution is placed in D.

Known information:

© Anhydrous calcium chloride can form insoluble CaCl2-6C2H50H with ethanol.

@ Boiling points of related organic compounds:

Reagent Ether Ethanol Acetic acid Ethyl acetate

Boiling point/°C 34.7 78.5 118 77.1

Please answer:

(1) The role of concentrated sulfuric acid is ; if isotope 180 tracing method is used to
determine the provider of oxygen atoms in the water molecules produced, write the chemical
equation indicating the position of 180:

(2) The role of spherical drying tube C is . If a few drops of
phenolphthalein are added to D before the reaction, the solution appears red; the reason for this
phenomenon (expressed in ionic equation) is ; the phenomenon in D after the reaction is

Answer

(1) Catalyst, dehydrating agent
CH3COOH + C2H5180H CH3CO180C2HS + H20
(2) Prevent backflow, condensation CO + H20—=HCO + OH— The solution layers, with the

upper layer being a colorless oily liquid and the lower layer solution becoming lighter in color

Question

To purify solid potassium nitrate containing a small amount of potassium chloride, a student
conducts the experiment shown in the figure. Answer the following questions:

(1) Place the sample in a beaker and add an appropriate amount of water to dissolve it, while
stirring with a glass rod. The purpose of stirring is

(2) Add an appropriate amount of solution to the solution to convert potassium

chloride into a precipitate.

(3) Filter the mixture using the filtration apparatus and operations shown in the figure, and
identify two errors in the figure:

()

>

()

(@)

(4) To obtain potassium nitrate crystals from the filtrate, two methods that can be selected are:

>

)

Answer

(1) Speed up the dissolution of a solid
(2) Silver nitrate
(3) @ The liquid was not guided by a glass rod

(4) @ Cool the hot saturated solution
(@ Evaporate the solvent

Figure 19: Cases of chemical experiment in chemistry part of VisScience.

() The lower end of the funnel was not close to the inner wall of the beaker
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/’/Question \

A certain experimental group conducted the following analysis on an unknown
solution containing A1"{3+}:

(1) Added a small amount of sodium hydroxide, no obvious change; molecular mass/mol
(2) Continued adding NaOH solution, a white precipitate appeared; !

(3) Added an excess of sodium hydroxide, the white precipitate noticeably 0
decreased. 0.15F------
Through quantitative analysis, the group determined the relationship between the .

precipitate and the volume of sodium hydroxide added, as shown in the figure.
The following statements are incorrect ()

A
A: The unknown solution contains at least 3 cations a 1001 lo
B: The concentration of the added NaOH solution is 5 mol-L<sup>-1</sup> NaOH/mL
C: If another ion is a divalent cation, then a =10
D: If the final precipitate is filtered, washed, and ignited, its mass is certainly 6 g
Answer

D

Question

At room temperature, gradually add 0.1 mol-L*{-1} NaOH solution to 20 mL N
mol-L*{-1} CH_{3}COOH solution; the pH curve is shown in the figure. Which of pli
the following statements is correct?

A. At point a, c(CH_{3}COOH) = 10"{-3}mol-L"{-1}

B. At point b, the ion concentrations satisfy the relationship:c(Na*{+})>c(CH_{3} 7
COOMN-})>c(H"{+})>c(OH"{-})

C. At point c, the ion concentrations satisfy the relationship:c(Na*{+}) b :
+e(OHM-})=c(H N {+})+c(CH_{3}COO0"{-}) ra i

D. During the titration process, it is impossible to have:c(CH_{3}COOH)>c(CH_{3} 0
COOM-})>c(HM {+})>c(Na™ {+})>c(OH{-}) v
Answer
C

Question

(1) Given: (DFe(s)+1/20_{2}(g)=FeO(s) AH_{1}=-272.0KJ-mol*{-1}
@2Al(s)+3/2(g)=Al_{2}0_{3}(s) AH_{2}=-1675.7KJ-mol*{-1} Energy/ (kJ/mol)
The thermochemical equation for the thermite reaction between Al and FeO is __

. A
A student believes that the thermite reaction can be used for industrial iron smelting. soo

: : p ; £ VAN
Your judgment is_ (fill in “can” or “cannot”), your reason is had // \/n ‘Yoduction
AH

270

(2) For a certain reversible reaction where both reactants and products are in the
gaseous state, the reaction pathways under different conditions are respectively A x
and B, as shown in the figure. @ According to the figure, determine if the reaction A ——=
is (fill in “endothermic” or “exothermic). When the reaction reaches equilibrium, Production Process
keeping other conditions unchanged, increasing the temperature will (fill in

“increase”, “decrease” or “remain unchanged”) the conversion rate of reactants.

(2 The pathway B indicates that the condition used for this reaction is

(fill in the letter).

A. Increasing temperature B. Increasing the concentration of reactants

C. Lowering temperature D. Using a catalyst

Reaction

Answer
(1) 2Al1(s) + 3FeO(s) = Al1203(s) + 3Fe(s) AH = "-859.7" kJemol*{-1}. No, this reaction needs to be initiated and
requires a large amount of energy.
(2) @ Absorb; Decrease; @ D.

Figure 20: Cases of chemical reaction in chemistry part of VisScience.
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//Question \

The sulfur hexafluoride molecule has an octahedral configuration (molecular
structure as shown in the figure), is poorly soluble in water, has good insulation
and flame retardant properties, and is widely used in the electrical industry. The
correct conjecture is ()

A: Each atom in SF<sub>6</sub> achieves a stable structure with 8 electrons

B: SF<sub>6</sub> dichloro derivatives have 3 kinds

C: The SF<sub>6</sub> molecule is a non-polar molecule with polar bonds

D: SF<sub>6</sub> is an atomic crystal

Answer

C

Question

Iron rivets nailed to the copper plate (as shown in the figure) are in a weakly acidic
water film. The following statements are correct ()

A: Iron rivets are not easily corroded in this environment

B: The chemical equation for the galvanic cell reaction: 2Fe+O<sub>2</
sub>+2H<sub>2</sub>0=2Fe(OH)<sub>2</sub>

C: The reaction occurring in the water film in contact with iron: O<sub>2</
sub>+4Fe<sup> — </sup>+2H<sub>2</sub>0=40H<sup> — </sup>

D: If in an acid rain environment, the following will occur: Cu — 2e<sup> — </
sup>=Cu<sup>2+</sup>

Answer

B

Question

(Total 7 points) Mn and Fe are both fourth-period transition elements. Answer the
following questions:

(1) The electron configuration of the valence electrons of Mn element is

(2) Fe atoms or ions have more empty orbitals of similar energy in their outer
layers and can form complexes with some molecules or ions.

(D The structural characteristic that molecules or ions forming complexes with Fe
atoms or ions should possess is . .
@ The type of hybrid orbital of the C atom in the ligand CN”~{-} in the Body-centered cubic  Face-centered cubic
hexacyanoferrate ion [Fe(CN)] is , write the structural formula of a

simple molecule that is isoelectronic with CN”{-}

(3) Ferric chloride is a solid at room temperature, with a melting point of 282 °C

and a boiling point of 315 °C, and sublimates easily above 300 °C. It is easily

soluble in water as well as in organic solvents such as ether and acetone. Based on

this, determine the crystal type of ferric chloride

(4) The crystal of metallic iron has two packing methods at different temperatures,

and the unit cells are shown in the figure. The ratio of the actual number of Fe

atoms in face-centered cubic unit cells to body-centered cubic unit cells is

Answer
(1) 3d{5}4s"{2}
\ (2) @ Contains a lone pair of electrons @) sp :N=N:(3) Molecular crystal (4) 2:1

hS /

Figure 21: Cases of inorganic chemistry in chemistry part of VisScience.
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Question

The mascot for the 2008 Olympics, Fuwa, has an outer material made of

pure wool and is filled with non-toxic polyester fiber (as shown in the

figure). Which of the following statements is correct? () |c|) fl)

A. The chemical composition of wool and polyester fiber is the same.

B. Polyester fiber and wool can both hydrolyze under certain conditions. 'EC—Q_ C—OCI‘BCI'IZ Oa-n
C. The monomers of this polyester fiber are terephthalic acid and

ethanol.

D. Polyester fiber is a pure substance.

Answer

Question

The picture shows 4 organic compounds formed by 4 carbon atoms

(hydrogen atoms are not drawn) z : P

(1) Write the systematic name of organic compound W
@ . (a) (®) (© (e)

(2) Organic compound (a) has one isomer, write its structural formula

(3) Among the above organic compounds, the one that is an isomer of
(c)is (fill in the letter).

(4) Write the structural formula of any organic compound that is a
homologue of (e) :

Answer

(1) 2-methylpropane

(2) CH_{3}CH_{2}CH_{2}CH_{3}

3) )

(4) CH=CH (or other reasonable answer)

Question

On summer nights, children are often seen playing with glowing cl 00 cl
"magic wands" in the square. The glowing principle of the "magic I

wand" is based on the oxidation of oxalyl ester by hydrogen —C—C

peroxide, which generates energy. This energy is then transferred

to fluorescent substances to emit fluorescence. The structural

formula of oxalyl ester (CPPO) is shown in the figure. The ClcC=0 0=C Cl
correct statement regarding this is ()
A: The molecular formula of oxalyl ester is C26H24C1608 C5H] 1 0 CSHI 1 0

B: 1 mol of oxalyl ester reacts with dilute sodium hydroxide i
solution (halogen atoms on the benzene ring do not hydrolyze),

consuming at most 4 mol of NaOH

C: The hydrolysis of oxalyl ester can yield two kinds of organic

substances

D: 1 mol of oxalyl ester fully reacts with hydrogen gas, requiring

6 mol of hydrogen gas

Answer

N /

Figure 22: Cases of organic chemistry in chemistry part of VisScience.
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Question

The working principle of the new rechargeable sodium-ion battery represented by
Prussian blue$$ {\rm Fe[Fe(CN)_{6}]}$$ during discharge is shown in the figure.
The following statement is incorrect()

A: During discharge, the positive electrode reaction is$$ {\rm Fe[Fe(CN)_{6}]
+2Nar {+}+2e{-}=Na_{2}Fe[Fe(CN)_{6}]}$$

B: During charging, $${\rm Mo(}$$molybdenum$${\rm )}$$ foil is connected to
the negative terminal of the power supply

C: During charging, $${\rm Na"{+} } $$ moves from the left chamber to the right
chamber through the exchange membrane
D: When an amount of $${\rm 0.2mol}$$ electrons passes through the external

circuit, the mass change of the negative electrode is $$ {\rm 2.4g}$$
Answer

B

[ ©

oA -

: Fe[Fe(CN)) [Mg:Cl:]

: | ]

&

& NauFelFo(CNX ) Mg

’ Exchange
membrane

Mo Mg
N 4

Organic electrolyte containing Na*

Question

The electrolysis of water experiment reveals the composition of water. In the
experiment shown in the figure, the substance obtained in test tube 1 is (fill in the
chemical formula).

Answer

H {2}

Question

Utilizing the apparatus shown in the figure, the electrochemical protection of iron
can be simulated.
To reduce iron corrosion:

@ If the switch $$ {\rm K}$$ is positioned at $$ {\rm N}$$, then $${\rm X}$$
should be , and this electrochemical protection method is

@ If the switch $${\rm K} $$ is positioned at $$ {\rm M}$$, then $$ {\rm X}$$
should be , and this electrochemical protection method is

Answer

1. Cathodic protection method with external current using inert electrodes such as carbon rods or Pt.

2. Cathodic protection method with sacrificial anodes using metals more active than iron, such as Zn.

\

Figure 23: Cases of electrochemistry in chemistry part of VisScience.
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fQuestion

As shown in the figure, these are the solubility curves of three solid substances A, A Solubility/g
B, and C. The following statements are incorrect ( ). A

A: The solubility of substance C decreases with the increase in temperature.

B: At T<sub>1</sub>°C, the saturated solution of substance B has the highest

mass fraction of solute. 50
C: Point P indicates that at T<sub>1</sub>°C, the solubility of substances A and

B are equal, both being 50%.

D: To keep the mass fraction of solute unchanged and make the solution of

substance A at point Q reach saturation, the method of cooling should be adopted.

»
Answer 0 Tl 'I‘2 Tempreture/°C
C
Question

The mineral water bottle labels the mineral content, as shown in the picture. The Mineral Content: mg/L

n 3 1 1 3 " 1,
potassium, magnesium, sodium, and calcium" mentioned here refer to () Potassium 1-10 Magnesium 1-10

A:elements B:molecules C:substances D:atoms Sodium 1-16  Metasilicic Acid 35-70

Calcium 5-65  TDS 70-330

Answer

Question

The atomic structure of a certain element is shown in the figure. Xiaohong's mistake in

understanding it is () }
A. There are 12 protons in the nucleus
B. There are 3 electron shells around the nucleus
C. This element is a metal element /
D. This atom carries a negative charge after losing electrons
Answer

D

- J

Figure 24: Cases of substance composition in chemistry part of VisScience.
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/Question

During the process of a certain reversible reaction from 0 to 2 minutes, the Substance Amount/mol
changes in the amounts of various substances at different reaction times are
\ "

shown in the figure.

0 1 2 3  Min

Thus, the reactants of the reaction are , the products are , the
chemical equation is ; from the beginning of the reaction to 2 minutes,
can the reaction rate be represented by C? (If yes, calculate the
reaction rate; if no, explain the reason) . After 2 minutes,
the amounts of substances A, B, and C no longer change with time, indicating
that the reaction has reached a state under this condition.

- N W S own

Answer

AB; C; not allowed; no volume; balance

Question

As shown in the figure, the partition K can move left and right. 2 mol of A and 1
mol of B are added to container A, and 2 mol of C and 1 mol of He are added to (M 12345678
container B. At this time, K stops at position 0. The reaction occurs:

2A(g) + B(g) = 2C(g), after reaching equilibrium and returning to temperature. Movable piston

The following statements are incorrect ()

A. After reaching equilibrium, the partition K finally stops between the left scale
0 and 2.

B. If K stops at position 1 on the left at equilibrium, then the piston stops at
position 6 on the right.

C. When equilibrium is reached, the amount of substance B in container A is
less than the amount of substance B in container B.

D. Whether the partition K slides or not can determine whether the reactions on
both sides have reached equilibrium.

Answer

B

Question

At 20 °C, two test tubes containing 10 g of water each were
added with equal masses of solid substances A and B
respectively, and both were fully dissolved, resulting in the
phenomena as shown in the figure.

Solubility/gf

(1) At 20 °C, the solution in test tube (fill in “A” or “B”’) must
be a saturated solution;

(2) The solubility curve of substance A is represented by (fill E

20 Temperature / °C

in “a” or “b”), and the method to make the remaining solid in A B o
test tube A continue to dissolve is . Solubility curve of A. B.
Figure 1 Figure 2
Answer

\\(1 )A (2)b Increase the temperature or add more solvent

Figure 25: Cases of chemical equilibrium in chemistry part of VisScience.
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Question o

100

As shown in the figure, in the cube ABCD-EFGH, the following statements are incorrect:

A.BD // Face FHA

B.EC L BD

C. EC 1 Face FHA 300
D. The angle between the skew lines BC and AH is 60°

00

500 4

Ground Truth: D

N %

4 N
GPT-40 Knowledge Error

To determine which of the statements are incorrect based on the given cube ABCD-EFGH, let's analyze each statement:

Statement A: BD // Face FHA

This statement is incorrect. The line BD is a diagonal on the base ABCD of the cube, while the face FHA is a vertical face. BD does not lie parallel to
face FHA and instead intersects it.

Statement B: EC L BD

Both EC and BD are diagonals drawn from one vertex to another in different planes but intersect at the point D. They are diagonal cross-sections of the
cube, so this statement seems plausible. However, under cube geometry, two non-parallel lines do intersect, but they are not orthogonal.

Statement C: EC L Face FHA

This statement is correct. EC is perpendicular to face FHA because it runs horizontally from E to C, and the face FHA is vertical (runs from the top face
to the bottom face).

Statement D: The angle between the skew lines BC and AH is 60°

Skew lines BC and AH do not intersect. The angle between skew lines is not simply determined without specific geometric conditions. Stating a specific
angle like 60° is generally incorrect without calculation support.

So the correct identification of incorrect statements are:

A. Incorrect BD // Face FHA.

D. Incorrect angle specification between skew lines BC and AH at 60°.

(&

&
a I
Claude3.5 Vision Recognition Error

Let's analyze each statement one by one:

A. BD // Face FHA

This statement is incorrect. BD is a diagonal of the cube that passes through the center, while face FHA is a plane. A line cannot be parallel to a plane
unless it's parallel to a line in that plane. In this case, BD intersects face FHA at point D, so it's not parallel.

B.EC L BD

This statement is correct. EC and BD are both diagonals of the cube that pass through its center. In a cube, these diagonals are perpendicular to each
other.

C. EC 1 Face FHA

This statement is incorrect. EC is not perpendicular to face FHA. For a line to be perpendicular to a plane, it must be perpendicular to all lines in that
plane passing through their point of intersection. EC intersects face FHA at point E, but it's not perpendicular to all lines in FHA passing through E.
D. The angle between the skew lines BC and AH is 60°

This statement is correct. In a cube, the angle between two skew edges (edges that don't intersect and aren't parallel) is indeed 60°.

Therefore, the incorrect statements are A and C.

N

A\

Owen-VL-Max Calculation Error

In the given image, we can see a cube with labeled vertices. Let's analyze each statement:

A. BD // Face FHA - This statement is correct because line segment BD is parallel to face FHA. Both are perpendicular to the common edge BF.

B. EC L BD - This statement is also correct because line segment EC is perpendicular to line segment BD. They form a right angle at vertex E.

C. EC L Face FHA - This statement is not accurate. While EC is perpendicular to some edges of face FHA (such as EF), it is not perpendicular to the
entire face FHA.

D. The angle between the skew lines BC and AH is 60° - This statement is incorrect. In a cube, the angle between skew lines BC and AH is actually 90
degrees, not 60 degrees.

Therefore, the incorrect statement is option D. The angle between the skew lines BC and AH is 60°.

- /

Figure 26: Cases of errors in the mathematical of VisScience for several classic close-source models.
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Question

As shown in the figure, in the cube ABCD-EFGH, the following statements are incorrect:

A.BD // Face FHA

B.EC L BD

C. EC L Face FHA

D. The angle between the skew lines BC and AH is 60°

Ground Truth: D
o %

4 LLaVA-1.5_13B Reasoning Error A

The incorrect statement in the figure is:
A.BD // Face FHA

In the cube ABCD-EFGH, the statement "BD // Face FHA" is incorrect. The correct statement would be "BD // Face FGH."

- /

4 GLM-4V-9B Knowledge Error N

The given information states that the angle between the skew lines BC and AH is 60°. However, this angle cannot be determined based on the given
information about the cube ABCD-EFGH. The correct answer is therefore D.

- J
- N

InternVL 1.5 Vision Recognition Error

internvl_answer:
The image shows a cube with vertices labeled A, B, C, D, E, F, G, and H. The cube is a three-dimensional figure where all faces are squares, and all
edges are of equal length. The diagonals of each face are also of equal length and are perpendicular to each other.

Let's analyze each statement:

A.BD // Face FHA

This statement is incorrect. In a cube, the diagonals of each face are perpendicular to each other. Since BD is a diagonal of the face FHA, it cannot be
parallel to the face itself.

B.EC L BD

This statement is incorrect. In a cube, all diagonals are perpendicular to each other. Since EC is a diagonal of the face FHA, it is perpendicular to BD.
C. EC 1 Face FHA

This statement is incorrect. In a cube, the diagonals of each face are perpendicular to the face itself. Since EC is a diagonal of the face FHA, it is
perpendicular to the face.

D. The angle between the skew lines BC and AH is 60°

This statement is incorrect. In a cube, all edges are of equal length, and the diagonals of each face are perpendicular to each other. The angle between the
skew lines BC and AH is not 60°; it is 90°, as they are perpendicular to each other.

Therefore, all the statements are incorrect.

- J
Figure 27: Cases of errors in the mathematical of VisScience for several classic open-source models.
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Question 0

As shown in the figure, object A is in close contact with the horizontal surface, the vertical wall,
and object B. All contact surfaces are smooth, and both A and B are stationary. Which of the 100

E:
NNN,

following statements are correct?
150
A: Object A is subjected to three normal forces.
B: Object A is subjected to two normal forces. 200 A B
C: Object B is subjected to two normal forces.
D: Both object A and object B are subjected to only one normal force. 250
300 ( : : : : : :
Ground Truth: D 0 100 200 300 400 500

.

Ve
GPT-40 Reasoning Error

The problem involves analyzing the normal forces acting on objects A and B that are stationary and in contact with smooth surfaces. Since the surfaces

are smooth, there will be no frictional forces, only normal forces.

Let's analyze each object:

Object A:

- A is in contact with the horizontal surface. Therefore, there will be a normal force exerted by the horizontal surface on A.

- A is in contact with a vertical wall. Hence, there will be a normal force exerted by the wall on A.

- A is in contact with object B. Thus, there will be a normal force exerted by B on A.

So, object A experiences three normal forces.

Object B:

- B is in contact with the horizontal surface. Therefore, there will be a normal force exerted by the horizontal surface on B.

- B is in contact with object A. Hence, there will be a normal force exerted by A on B.

So, object B experiences two normal forces.

Thus, the correct options are:

- A: Object A experiences three normal forces.

- C: Object B experiences two normal forces.

A

e

Claude3.5 Vision Recognition Error

Let's analyze this problem step by step:
1. Object A:

- It's in contact with the horizontal surface (floor)

- It's in contact with the vertical wall

- It's in contact with object B

Each of these contacts will result in a normal force acting on object A.
2. Object B:

- It's in contact with the horizontal surface (floor)

- It's in contact with object A

Each of these contacts will result in a normal force acting on object B.
3. Remember, a normal force is always perpendicular to the surface of contact.
Given this analysis, we can conclude that:
- Object A experiences three normal forces: from the floor, from the wall, and from object B.
- Object B experiences two normal forces: from the floor and from object A.
Therefore, the correct answer is option A: Object A experiences three normal forces.

-

A

Ve
Owen-VL-Max Reasoning Error

Object A is in close contact with the horizontal surface, the vertical wall, and object B. According to the definition of the normal force, when an object is
in close contact with another object or surface, it will experience a normal force from that other object or surface. Therefore, object A experiences three
normal forces.

So the correct answer is A.

.

" GLM-4v Knowledge Error

Solution: Since all contact surfaces between objects A and B are smooth, and both objects are stationary, we have FN1=FN2 and FN3=0. Therefore,
object A experiences two normal forces, and object B also experiences two normal forces. Hence, option C is selected.
Answer: C

.

Figure 28: Cases of errors in the physics part of VisScience for several classic close-source models.
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Question 0
50
As shown in the figure, object A is in close contact with the horizontal surface, the vertical wall,
and object B. All contact surfaces are smooth, and both A and B are stationary. Which of the 100
following statements are correct? /
150
A: Object A is subjected to three normal forces.
B: Object A is subjected to two normal forces. 200 A B
C: Object B is subjected to two normal forces.
D: Both object A and object B are subjected to only one normal force. 250
300
Ground Truth: D 0 100 200 300 400 500

-

4 LLaVA-1.5_13B Reasoning Error
A: Object A experiences three normal forces.

.

Ve
GLM-4V Vision Recognition Error

The diagram shows object A in contact with the horizontal surface, the vertical wall, and object B. Since all contact surfaces are smooth and both objects
are stationary, we can apply the principles of physics to determine the normal forces acting on them.

Step 1: Analyze the forces acting on object A.

Object A is in contact with the horizontal surface and the vertical wall. The normal force acting on object A from the horizontal surface is perpendicular
to the surface and directed upwards. The normal force acting on object A from the vertical wall is perpendicular to the wall and directed away from the
wall. Therefore, object A experiences two normal forces.

Step 2: Analyze the forces acting on object B.

Object B is in contact with the horizontal surface and object A. The normal force acting on object B from the horizontal surface is perpendicular to the
surface and directed upwards. The normal force acting on object B from object A is perpendicular to the contact surface between them and directed
away from object A. Therefore, object B experiences two normal forces.

Step 3: Compare the normal forces acting on object A and object B.

Both object A and object B experience two normal forces each. The normal force acting on object A from the vertical wall is equal in magnitude and
opposite in direction to the normal force acting on object B from object A. However, the normal forces acting on object A and object B from their
respective surfaces are independent of each other.

Therefore, the answer is B: Object A experiences two normal forces

.

(" InternVL 1.5 Reasoning Error

A: Object A experiences three normal forces.

-

Figure 29: Cases of errors in the physics part of VisScience for several classic open-source models.
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Question

A certain experimental group conducted the following analysis on an unknown solution containing AI**: Mass Of Perc'pltate ’ mol

(1) A small amount of sodium hydroxide was added, with no obvious change observed;

(2) More sodium hydroxide solution was added, resulting in a white precipitate; 0 20 ho o» @ oo W @ -
(3) An excess amount of sodium hydroxide was added, and the white precipitate significantly d d ¢
0 1 5 e cccaa-

The experimental group performed a quantitative analysis and obtained the relationship between the amount of ¢ ]
precipitate and the volume of sodium hydroxide added, as shown in the figure. 1

[
Which of the following statements is incorrect? 1
A: The unknown solution contains at least three types of cations. A 1 >
B: The molarity of the added sodium hydroxide solution is 5 mol-L™. a ] m ] lo
C: If the other ion is a divalent cation, then a = 10.
D: If the final precipitate is filtered, washed, and calcined, its mass must be 6 g.

preeip ¢ Volume of NaoH/mL

Ground Truth: D

4 N\

\ E: None of the statements are correct /

GPT-40 Reasoning Error

To find the incorrect statements, we need to delve into the chemical principles demonstrated and analyze the data provided in the graph systematically.
Here are the detailed steps and reasoning regarding each statement:

1. Unknown Solution Analysis:
The unknown solution is known to contain AI** ions which precipitate as AI(OH), when NaOH is added.
Initial addition of NaOH: No obvious change, indicating that the OH' ions are not sufficient to exceed the solubility product (Ksp) of AI(OH),.
Further addition of NaOH:A white precipitate of AI(OH), appears, indicating the concentration of OH' has now exceeded the Ksp of AI(OH),.
Excess NaOH: The white precipitate dissolves due to the formation of soluble complex ion [Al(OH),].
2. Quantitative Relationship from the Graph:
The graph shows the relationship between the precipitate amount (in moles) and the NaOH added volume (in mL):
- Maximum precipitate mol: 0.20 mol
- Corresponding volume of NaOH: 100 mL
3. Evaluation of Statements:
(A) The unknown solution contains at least 3 cations.
This is not necessarily true based on the given information. The data provided only indicates the presence of AI**; no information about the presence of other cations can be
conclusively determined. Therefore, this statement can be incorrect.
(B) The concentration of the added NaOH solution is 5 mol-L™.
Given that 0.20 mol of AI(OH), precipitate appears when 100 mL of NaOH is added, and knowing the stoichiometry of the reaction: AP* + 30H — Al(OH),
0.2 mol APP* corresponds with 3 * 0.2 mol = 0.6 mol OH'. For 100 mL NaOH to provide 0.6 mol OH, the concentration of NaOH must indeed be:
Concentration = 0.6 mol / 0.1 L =6 mol-L"
This conflicts with 5 mol-L™. Thus, this statement is indeed incorrect.
(C) If another ion is a divalent cation, then a = 10.
For divalent cation, such as M?", precipitation occurs as M(OH),. Considering the graph where maximum precipitate occurs around 0.15 mol at some volume 'a', assuming it’s
from M(OH),: M* + 20H — M(OH),
Atpoint'a', V_a * C_NaOH > (0.15 * 2= 0.3 mol OH) / 5 mol-L" = 0.06 L NaOH = 60 mL
Thus a = 60 mL, not 10 mL, making this statement incorrect.
(D) If the final precipitate is filtered, washed, and ignited, its mass is certainly 6 g.
Upon ignition, AI(OH), decomposes into ALO,: 2Al(OH), — ALO, + 3H,0
The molar mass of ALO, is 102 g/mol. With 0.20 mol of AI(OH), yielding 0.10 mol ALO,: 0.10 mol * 102 g/mol = 10.2 g

Thus, this treatment yields about 10.2 g of Al,O, and not 6 g, making this statement incorrect.
Conclusion: The following statements are all incorrect: A, B, C, and D.

.

Claude3.5 Knowledge Error N

Let's analyze each statement based on the information provided and the graph:

A. The unknown solution contains at least 3 cations:

This statement is likely correct. The behavior described (initial precipitation followed by dissolution in excess base) is characteristic of amphoteric hydroxides like AI(OH)3. The
graph shows a single precipitate forming and then partially dissolving, which is consistent with the presence of Al3+. There's no clear evidence of other cations.

B. The concentration of the added NaOH solution is 5 mol-L-1:

We can't determine this from the given information. The graph shows volume of NaOH added, not its concentration.

C. If another ion is a divalent cation, then a = 10:

We don't have enough information to confirm or deny this statement. The value of 'a' isn't directly related to the presence of a divalent cation based on the given data.

D. If the final precipitate is filtered, washed, and ignited, its mass is certainly 6 g:

This statement is incorrect. The graph shows the amount of precipitate in moles, not grams. At the end point, there's 0.15 mol of precipitate. Without knowing the exact
composition of the precipitate after ignition, we can't determine its mass.

Given the question asks which statements are incorrect, the answer should include B and D. Statement A appears to be correct based on the information given, and C cannot be
confirmed or denied with the available data. /

Figure 30: Cases of errors in the chemistry part of VisScience for several classic close-source models.
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Question

A certain experimental group conducted the following analysis on an unknown solution containing AI*:

Mass of Percipitate [mol
(1) A small amount of sodium hydroxide was added, with no obvious change observed;
(2) More sodium hydroxide solution was added, resulting in a white precipitate; 0 20 b > w> ov @ @ > -
(3) An excess amount of sodium hydroxide was added, and the white precipitate significantly decreased. 0. 1 5
.

The experimental group performed a quantitative analysis and obtained the relationship between the amount of
precipitate and the volume of sodium hydroxide added, as shown in the figure.

Which of the following statements is incorrect?

A: The unknown solution contains at least three types of cations.

A >
B: The molarity of the added sodium hydroxide solution is 5 mol-L™. a lm 1 10

C: If the other ion is a divalent cation, then a = 10.
D: If the final precipitate is filtered, washed, and calcined, its mass must be 6 g. Volume of NaOH/mL

Ground Truth: D

- /
\

Owen-VL-Max Knowledge Error

The image shows a graph that plots the amount of precipitation against the volume of sodium hydroxide (NaOH) added to an unknown solution. The x-axis represents the volume
of NaOH added in mL, while the y-axis indicates the amount of precipitation in moles.

From the graph, we can see that when a small amount of NaOH is added, there is no visible change in the solution. As more NaOH is added, a white precipitate appears. When an
excess of NaOH is added, the white precipitate decreases significantly.

Based on this information, let's analyze each statement:

A: The unknown solution contains at least 3 cations.

This statement is correct because the addition of a small amount of NaOH does not cause any reaction, indicating that some ions do not react with NaOH. Then, a white
precipitate forms upon further addition of NaOH, suggesting the presence of at least one cation that reacts with NaOH. Finally, the decrease in the precipitate after adding an
excess of NaOH implies the existence of another cation that also reacts with NaOH but has a different behavior than the first one. Therefore, it is reasonable to conclude that the
solution contains at least three cations.

B: The concentration of the added NaOH solution is 5 mol-LA-1.

This statement is incorrect. Although the graph provides data points for the amount of precipitation and the volume of NaOH added, it does not provide enough information to
determine the concentration of the NaOH solution. To calculate the concentration, we would need additional details such as the initial volume or mass of the NaOH solution used.
C: If another ion is a divalent cation, then a = 10.

This statement is correct. According to the graph, the volume of NaOH required to form the maximum amount of precipitation is around 100 mL. Since the graph shows that the
amount of precipitation increases linearly with the volume of NaOH added until reaching a maximum value, we can assume that the reaction follows a simple stoichiometry. If the
other ion is a divalent cation, it will require twice as much NaOH to form the same amount of precipitation compared to a monovalent cation. Thus, if the volume of NaOH
needed to reach the maximum precipitation was 100 mL for a monovalent cation, it would be 200 mL for a divalent cation. However, since the graph shows that the maximum
precipitation occurs at around 100 mL, we can infer that the other ion must be a monovalent cation. In this case, a = 10, which corresponds to the point where the slope changes
from positive to negative.

D: If the final precipitate is filtered, washed, and ignited, its mass is certainly 6 g.

This statement is incorrect. While the graph shows that the maximum amount of precipitation formed is approximately 0.15 mol, we cannot directly convert this into grams
without knowing the molar mass of the precipitated compound. Furthermore, filtering, washing, and igniting the precipitate may result in losses due to incomplete recovery or
decomposition during heating. Therefore, we cannot confidently predict the exact mass of the final product based solely on the given information.

In conclusion, the correct answer is B: The concentration of the added NaOH solution is 5 mol-L*-1. This statement is incorrect because there is insufficient information provided
\to determine the concentration of the NaOH solution. /

\
GLM-4V Reasoning Error

Solution: According to the graph, when 10 mL of NaOH is added, the precipitation does not dissolve, indicating that the concentration of aluminum ions is less than 0.20 mol/
L. When 11 mL of NaOH is added, the precipitation begins to dissolve, which means that the concentration of aluminum ions is greater than 0.20 mol/L but less than 0.25 mol/
L. Since the initial volume of the solution is 100 mL and the final volume after adding NaOH is 110 mL, the total volume of the solution is 210 mL. Therefore, the
concentration of sodium hydroxide is 0.20 mol/L. Thus, option B is incorrect.

When 11 mL of NaOH is added, the precipitation begins to dissolve, which means that the concentration of aluminum ions is greater than 0.20 mol/L but less than 0.25 mol/L.
Therefore, the concentration of sodium hydroxide is 0.20 mol/L. Thus, option B is incorrect.

The mass of the precipitate before heating is 8 g, so the mass of the precipitate after heating is 6 g. Therefore, option D is incorrect.

Therefore, the answer is C.
Answer: C

/

Figure 31: Cases of errors in the chemistry part of VisScience for several classic close-source models.
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Question
A certain experimental group conducted the following analysis on an unknown solution containing AI**: Mass Of PerCIpltate , mol
(1) A small amount of sodium hydroxide was added, with no obvious change observed;
(2) More sodium hydroxide solution was added, resulting in a white precipitate;

(3) An excess amount of sodium hydroxide was added, and the white precipitate significantly decreased.

The experimental group performed a quantitative analysis and obtained the relationship between the amount of
precipitate and the volume of sodium hydroxide added, as shown in the figure.

‘Which of the following statements is incorrect?

A: The unknown solution contains at least three types of cations.

B: The molarity of the added sodium hydroxide solution is 5 mol-L. a ] m l 10

C: If the other ion is a divalent cation, then a = 10.
Volume of NaoH/mL

D: If the final precipitate is filtered, washed, and calcined, its mass must be 6 g.

Ground Truth: D

- /

/LLa VA-1.5_13B  Knowledge Error

The incorrect statement is B: The concentration of the added NaOH solution is 5 mol-L™'. The actual concentration of the NaOH solution is 10 mol-L™'.

/GLM-4 Vv Knowledge Error h

The graph shows that the precipitate decreases after the addition of an excess of sodium hydroxide, which indicates that the precipitate is not due to the presence of a single cation.
Therefore, option A is incorrect as it states that the unknown solution contains at least 3 cations.

The graph does not provide any information about the concentration of the NaOH solution. It only shows the volume of NaOH added and the corresponding change in the
precipitate. Therefore, option B is incorrect as it states the concentration of the NaOH solution is 5 mol-L"-1.

Option C is incorrect because the graph does not provide enough information to determine the value of a if another ion is a divalent cation.
Option D is correct because if the precipitate is filtered, washed, and ignited, its mass will be the mass of the hydrated oxide, which is the product of the original cation and the
hydroxide ion. Since the graph shows that the precipitate decreases after the addition of an excess of sodium hydroxide, it is reasonable to assume that the precipitate is hydrated

oxide. Therefore, the mass of the precipitate will be the product of the concentration of the original cation and the hydroxide ion, which is 6 g.

Therefore, the answer is D

J

4 N
InternVL 1.5 Knowledge Error

First, we need to understand the information represented in the chart. The chart shows the relationship between the amount of precipitate in an unknown solution and the volume of
NaOH added. According to the chart, the amount of precipitate reaches its maximum when the volume of NaOH added is between 0.15 mL and 0.20 mL.

Now, let's analyze each option:

A: The unknown solution contains at least three types of cations. This statement is correct because the increase in the amount of precipitate with the addition of NaOH indicates the
presence of at least three cations, as AI** requires three NaOH molecules to completely precipitate.

B: The concentration of the added NaOH solution is 5 mol-L". This statement is incorrect because the chart does not provide any information about the concentration of the NaOH
solution.

C: If the other ion is a divalent cation, then a = 10. This statement is incorrect because the chart shows that the amount of precipitate reaches its maximum when the volume of NaOH]
added is 0.15 mL, indicating the presence of a divalent cation, but the value of a is not 10.

D: If the final precipitate is filtered, washed, and calcined, its mass must be 6 g. This statement is incorrect because the chart does not provide any information about the mass of the
precipitate.

Therefore, option B is incorrect.

- /

Figure 32: Cases of errors in the chemistry part of VisScience for several classic open-source models.
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Physics
ALL Mech Ele Therm Comp Opt Vib& Waves Mod Phys Mech Motion

Model

Close Source Models (APIs)

Text-only LLMs

Zero-shot ChatGPT 22770 22.08 19.94 2353 4.62 4098 29.79 19.05 23.33
Zero-shot GPT-4 3040 3426 3021 33.33 1538 4098 34.04 42.86 20.00
Zero-shot Claude-2 22.00 24.62 2356 2549 1231 27.87 21.28 28.57 23.33
Zero-shot Claude3-Opus 30.80 3426 32.02 3333 10.77 39.34 31.91 42.86 10.00
Zero-shot Claude3.5-Sonnet  35.30 40.36 3595 35.29 15.38 40.98 34.04 47.62 26.67
Zero-shot GPT-40 38.00 4391 38.67 45.10 9.23 49.18 38.30 52.38 23.33
2-shot CoT Claude2 21.70 24.87 2296 2549 10.77 18.03 23.40 28.57 10.00
2-shot CoT ChatGPT 18.60 20.30 20.54 13.73 1231 2295 23.40 23.81 13.33
2-shot CoT GPT-4 31.50 35.03 32.02 37.25 1231 44.26 29.79 47.62 23.33
Multi-modal LLMs
Gemini-1.0-Pro 23.70 2697 23.03 17.65 6.15 31.15 34.04 19.05 10.00
Gemini-1.5-Pro 38.10 46.56 33.74 47.06 20.00 45.00 34.04 52.38 43.33
GPT-40 38.20 41.37 39.27 56.86 23.08 42.62 36.17 42.86 43.33
GPT-40-mini 29.80 31.73 30.51 2941 10.70 36.07 19.15 47.62 30.00
Qwen-VL-Max 30.70 36.13 26.59 3922 923 3443 31.91 28.57 30.00
Qwen-VL-Plus 26.50 31.04 2477 3333 6.15 36.07 36.17 23.81 16.67
Claude3.5-Sonnet 38.00 41.62 36.56 43.14 13.85 44.26 38.30 66.67 30.00
Claude3-Opus 31.10 33.25 2991 39.22 1231 45.90 34.04 61.90 23.33
GLM-4V 19.20 23.16 17.82 15.69 12.31 25.00 17.02 19.05 23.33
Step-1V 23.50 21.55 2435 2857 7.84 12.82 25.00 31.25 39.13

Open Source Models

General Multi-modal LLMs

mPLUG-Owl 830 1193 8.46 1.96 462 820 10.64 4.76 10.00
LLaMA-Adapter-V2 10.30 1041 10.88  8.00 4.84 13.11 25.53 14.29 3.33
MiniCPM-Llama3-V2.5 1790 21.57 19.64 15.69 6.15 2623 19.15 9.52 23.33
LLaVA-1.5-13B 1520 17.26 14.80 7.84 7.69 2131 17.02 9.52 16.67
LLaVA-1.5-7B 13.50 1528 15.12 11.76  3.12 1525 15.56 5.26 17.24
DeepSeek-VL 16.80 18.77 19.33 13.73  7.69 16.67 13.04 19.05 3.45
ShareGPT4V-7B 14.00 13.71 1541 9.80 3.08 19.67 19.15 28.57 6.67
ShareGPT4V-13B 1490 1523 1692 9.80 6.15 1475 19.15 19.05 16.67
SPHINX-Plus 1530 1650 1843 17.65 4.62 1148 12.77 19.05 13.33
InternLM-XC2 18.30 20.81 17.82 13.73 10.77 26.23 21.28 14.29 6.67
InternVL-1.2-Plus 2480 29.69 2294 2941 1231 31.67 25.53 35.00 10.00
InternVL-Chat-V1.5 20.80 2397 20.87 2353 923 2542 17.02 14.29 17.24
CogVLM 1450 18.02 1329 7.84 6.15 1475 19.15 19.05 6.67
CogVLM2 1440 16.75 16.00 12.00 6.15 13.11 19.15 4.76 10.00
GLM-4V-9B 1930 21.78 21.12 24.00 4.62 2542 15.91 15.00 13.33
InternVL2-8B 22.1 2550 2230 2470 950 28.20 21.40 30.10 18.50
Qwen2-VL-7B 6.5 543  6.14 9.76 295 18.55 8.42 0.00 6.33
InternVL2.5-8B 235 27.00 23.80 2620 11.00 29.50 22.10 31.50 19.00
Qwen2.5-VL-7B 680 558 634 9.80 3.08 18.03 8.51 0.00 6.67

Table 7: Results on the physics part of VisScience across different subjects. Subjects: Mech: mechanics, Ele:
electromagnetism, Threm: thermodynamics, Comp: comprehensive experiments and methods, Opt: optics, Vib &
Waves: vibration and waves, Mod Phys: modern physics, Mech Motion: mechanical motion. The highest scores
among close-source and open-source models are highlighted in red and blue, respectively.
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Chemistry

Model
ode ALL ChemExp Chem React InorgChem Electrochem OrgChem Chem Equil Sub Comp

Close Source Models (APIs)

Text-only LLMs

Zero-shot ChatGPT 18.60 26.35 23.86 23.26 23.75 35.43 24.64 30.89
Zero-shot GPT-4 33.10 40.54 30.68 38.76 32.50 36.22 30.43 31.71
Zero-shot Claude-2 24.40 24.32 26.36 31.71 23.86 20.29 0.30 25.98
Zero-shot Claude3-Opus 32.50 37.16 30.68 31.78 31.25 36.22 30.43 39.84
Zero-shot Claude3.5-Sonnet  36.90 34.80 36.93 39.53 46.25 45.67 23.19 47.15
Zero-shot GPT-40 39.60 42.57 40.34 44.96 35.00 41.73 26.09 54.47
2-shot CoT Claude2 23.90 23.99 26.70 22.48 30.00 26.77 27.54 27.64
2-shot CoT ChatGPT 21.30 19.93 23.30 20.93 22.50 22.83 26.09 30.08
2-shot CoT GPT-4 32.40 29.05 32.39 32.56 32.50 42.52 28.99 53.66
Multi-modal LLMs
Gemini-1.0-Pro 27.80 24.03 26.70 26.36 31.25 35.54 31.82 37.19
Gemini-1.5-Pro 47.00 43.46 47.43 51.59 50.00 57.02 35.29 61.16
GPT-40 41.60 43.58 46.02 38.76 46.25 43.31 43.48 50.41
GPT-40-mini 28.40 22.30 27.27 27.13 30.00 34.65 20.29 42.09
Qwen-VL-Max 42.50 46.28 41.48 51.94 35.00 41.73 36.23 53.66
Qwen-VL-Plus 37.70 33.78 40.34 44.19 41.25 48.03 33.33 41.80
Claude3.5-Sonnet 43.10 40.54 41.48 42.64 50.00 42.52 33.33 59.35
Claude3-Opus 34.10 35.47 30.11 31.78 31.25 40.16 33.33 51.22
GLM-4V 25.00 23.65 25.86 21.71 28.75 27.78 31.88 32.52
Step-1V 25.00 32.51 27.48 25.26 25.45 17.72 13.33 21.95

Open Source Models

General Multi-modal LLMs

mPLUG-Owl 9.50 7.77 11.36 7.75 12.50 12.60 13.04 9.76
LLaMA-Adapter-V2 10.80 7.77 13.64 8.53 12.66 12.80 17.65 17.07
MiniCPM-Llama3-V2.5 19.50 20.96 26.29 26.61 18.18 24.00 28.79 30.83
LLaVA-1.5-13B 18.80 15.54 16.48 24.03 20.00 22.05 23.19 19.51
LLaVA-1.5-7B 16.00 13.49 17.14 19.20 16.25 20.49 26.09 10.74
DeepSeek-VL 21.00 18.84 20.57 20.16 21.25 23.62 36.76 20.66
ShareGPT4V-7B 19.00 13.85 19.32 26.36 18.75 23.62 28.99 15.45
ShareGPT4V-13B 18.40 13.51 21.02 19.38 23.75 22.83 13.04 19.51
SPHINX-Plus 20.40 20.27 21.02 24.03 22.50 22.83 27.54 21.95
InternLM-XC2 25.60 22.64 27.27 26.36 21.25 33.86 26.09 24.39
InternVL-1.2-Plus 31.20 22.29 31.82 33.58 31.46 39.57 3247 38.84
InternVL-Chat-V1.5 23.70 20.07 25.00 25.20 22.37 28.80 25.00 28.46
CogVLM 17.00 15.54 20.45 10.85 16.25 22.05 20.29 17.07
CogVLM2 21.00 13.10 21.39 25.78 20.51 31.45 22.73 30.17
GLM-4V-9B 22.50 21.00 25.44 26.23 23.08 26.83 17.39 25.83
InternVL2-8B 26.5 23.8 27.2 25.6 24.7 28.3 26.1 27.5

Qwen2-VL-7B 43 3.8 4.5 4.1 39 4.7 4.0 4.6
InternVL2.5-8B 27.7 24.5 28.5 26.8 259 29.2 27.3 28.8
Qwen2.5-VL-7B 4.94 2.03 3.97 3.10 3.75 3.93 0.00 18.70

Table 8: Results on the chemistry part of VisScience across different subjects. Subjects: Chem Exp: chemical
experiment, Chem React: chemical reaction, Inorg Chem: inorganic chemistry, Electrochem: Electrochemistry, Org
Chem: organic chemistry, Chem Equil: chemical equilibrium, and Sub Comp: substance composition. The highest
scores among close-source and open-source models are highlighted in red and blue, respectively.
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