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Watch and Learn: Promoting Student Autonomy and Competence in the 
Field with Just-in-Time Knowledge Clips

Utrecht Companion to the Earth

The ultimate aim of field courses should 
be to enable students to work auton-
omously in the field. We should there-
fore organize learning activities during 
which students work autonomously in 
the field.
Student- and problem-centered ap-
proaches to learning in the field afford 
students much autonomy, but have so 
far required that students spend a sig-
nificant amount of time working with-
out access to supervision.
Unless students are competent enough 
to experience proficiency and a feeling 
of controlling the quality of their own 
work, such autonomy is detrimental to 
student motivation.

Background

The aim of this project is to develop 
short, just-in-time knowledge clips 
that meet the immediate need of a 
student exactly when it arises.
At the moment, we are making the first 
version of knowledge clips (see below). 
We will test these during a field course 
in May 2020.
The feedback provided by students and 
instructors will be used to reflect on 
their usefulness.
Eventually, we will make new, profes-
sionally recorded versions of the knowl-
edge clips.

Knowledge clips

The Utrecht Companion to the Earth is a knowledge-based 
tutoring system that allows an integrated asynchronous online 
supervision of students’ field activities. Our aim is to make 
available just-in-time learning materials in different formats, 
such as infographics, checklists, or knowledge clips. These 
materials will help students acquire the knowledge and skills 
they need to solve their own questions as soon as they emerge 
without having to wait for face-to-face time with an instructor.

Our project

In the future, students will no longer 
need to wait to get the contact time they 
need to move on with their work: they 
can watch (a knowledge clip) and learn 
just-in-time.
Face-to-face time in the field with an 
instructor can then be used to achieve 
higher-order learning outcomes, focus-
ing not on acquiring knowledge but on 
gaining insight and understanding.

Intended outcome
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La Passarel·la: 
northern limb of the Àger syncline

Drive 17 km south of Tremp on C-13 [km 68/67] until you 
reach the C-13/C-12 junction [31 T 324160 4653217]. Park 
on the empty terrain on the right.

This road section is located a few hundred meters south 
of the Montsec thrust. These beds form the northern limb 
of the Àger syncline, which is overridden by the Montsec 
thrust.

1. Make a sketch of the geologic situation at 
the northern margin of the Àger Basin. Include 
the Mesozoic strata of the Montsec thrust sheet 
in your sketch, as well as the Cenozoic strata 
exposed along the road. Annotate your sketch. 
Interpret the geologic structure.

2. Examine the contact between the Garumnian 
red beds (Tremp Group) and the Àger carbonates 
(Alveolina Limestone Formation). The Alveolina 
Limestone forms the basal unit of the Cenozoic 
marine basin.

In the lower part of the Àger Group (Alveolina Limestone), 
a few conglomerate beds and carbonaceous shales are 
interbedded with the limestones.

3. Describe the conglomerates. Can you propose 

Correction for
tectonic tilt Rose diagrams

There are several ways of documenting 
measurements of planes, and students 
are not aware of all of them. This situ-
ation can lead to misinterpretation of 
explanations from instructors and/or 
field notes from other students. In this 
video, each notation is explained and 
the student is encouraged to choose 
one and make their choice clear in their 
field notes.

After a while not going out into the 
field, students can struggle with using 
their compasses again to acquire data. 
In this knowledge clip, we show how to 
measure a plane using a Suunto com-
pass.

Measurements taken at the outcrop 
often do not represent primary paleo-
geographic data due to deformation. 
Correction of such measurements is 
crucial to make meaningful interpreta-
tions. Students are aware of the need 
for correction, but remember the pro-
cedure only vaguely. We use an exam-
ple to refresh their knowledge on how 
to correct planes for tectonic tilt.

The most useful way to draw conclu-
sions from directional data is by visual-
izing data as plots. Students are famil-
iar with rose diagrams, but they often 
struggle with creating appropriate dia-
grams, because they do not recall the 
correct procedure. This knowledge 
clip shows how to construct a rose di-
agram.

Notations 
for measurementsMeasuring planes

Knowledge clips can (a) provide further 
information and insights into a key ques-
tion; (b) complement students’ back-
ground knowledge and help refresh 
their memory on important concepts; 
and/or (c) demonstrate techniques 
needed to acquire field data success-
fully. Knowledge clips are, thus, an in-
teresting form of blended learning 
that promotes student autonomy 
and competence.
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