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Abstract. Recent video-text foundation models have demonstrated strong
performance on a wide variety of downstream video understanding tasks.
Can these video-text models genuinely understand the contents of natu-
ral videos? Standard video-text evaluations could be misleading as many
questions can be inferred merely from the objects and contexts in a sin-
gle frame or biases inherent in the datasets. In this paper, we aim to
better assess the capabilities of current video-text models and under-
stand their limitations. We propose a novel evaluation task for video-
text understanding, namely retrieval from counterfactually augmented
data (RCAD), and a new Feint6K dataset. To succeed on our new eval-
uation task, models must derive a comprehensive understanding of the
video from cross-frame reasoning. Analyses show that previous video-
text foundation models can be easily fooled by counterfactually aug-
mented data and are far behind human-level performance. In order to
narrow the gap between video-text models and human performance on
RCAD, we identify a key limitation of current contrastive approaches on
video-text data and introduce LLM-teacher, a more effective approach
to learn action semantics by leveraging knowledge obtained from a pre-
trained large language model. Experiments and analyses show that our
approach successfully learn more discriminative action embeddings and
improves results on Feint6K when applied to multiple video-text models.
Our Feint6K dataset and project page is available here.
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1 Introduction

Video-text foundation models have gained increasing attention due to their sim-
ple formulation and strong transferability [12, 16, 23]. By pretraining on web
scale video-text datasets, these models demonstrate strong performance across
a wide range of downstream tasks, such as video-text retrieval [22,28] and video
question answering [25].

* All data collection and experiments were conducted at JHU.


https://feint6k.github.io
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As video-text foundation models evolve and achieve increasingly better per-
formance on various benchmarks, we raise the following questions: Can these
video-text model truly grasp the semantics of natural videos? Are these mod-
els genuinely reaching a level of understanding comparable to humans? Despite
the remarkable achievements made in previous works, our study suggests that
current video-text models still fall far behind human-level understanding.

We argue that existing prominent results on standard video-text tasks can
be misleading as models largely exploit the shortcuts and biases inherent in the
dataset. Many of the questions can be answered by objects or context extracted
from a single frame without capturing cross-frame relations. For the examples in
Fig. 2a, the video-text alignment can be easily inferred from shortcuts such as
“cymbals” or “football”. Moreover, the models may utilize biases in the datasets,
such as the spurious correlation between “outdoor” and “football”. Current eval-
uations of video-text understanding are compromised by shortcuts and biases,
which obscure us from analyzing the limitations of current models. As we proceed
from image-text understanding to video-text understanding, we should focus on
more challenging semantics in the video domain that require cross-frame reason-
ing to solve, such as the interaction between person and object or the change of
appearances over a sequence of frames (see Fig. 1a).

In this paper we propose a novel evaluation paradigm of video-text un-
derstanding, i.e., retrieval from counterfactually augmented data (RCAD). As
demonstrated in Fig. 2b, the goal is to retrieve the only positive caption with
matched semantics among “hard” negative captions. Negative captions are coun-
terfactually augmented so that video-text models must derive a holistic under-
standing of the video sequence for both objects and actions, in order to retrieve
the correct caption. As a comparison, negative examples from standard video-
to-text retrieval [22,24, 28] are captions of different videos in the same dataset,
often containing different object entities that are easy to distinguish.

We follow the previous human-in-the-loop system [9] and develop a bench-
mark dataset for our new RCAD task, i.e., the Feint6K dataset. We test a
wide range of public video-text methods with various pretraining strategies on
this new benchmark. Two failure examples are visualized in Fig. la and quan-
titative results are summarized in Fig. 1b. Note how state-of-the-art video-text
model, InternVideo [23], features a 87.9% rank-1 accuracy on standard video-to-
text retrieval but drops by 32.8% (pretraining only) and 29.7% (finetuned) when
tested on our benchmark with counterfactually augmented data. By establishing
a human-level baseline on our benchmark, the InternVideo model surprisingly
falls far behind human performance by 38.6%. Our findings sharply contrast
to the prominent performance obtained on previous video-text benchmarks and
question the common belief that latest video-text models can develop a fairly
effective representation for texts and videos in existing datasets.

In light of our evaluation results on Feint6K, we identify a significant lim-
itation of the widely adopted contrastive representation learning on video-text
data, which is the issue of shortcut learning (see Sec. 4.1). To address this,
we propose LLM-teacher that enables a more effective learning of action se-
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