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the initial training of the students was organized in small groups with a learning time of about 20 minutes per group. the teacher provided the information on the origin and function of the tinkercad program, the importance of the cube model, and how the cube model works, as well as information on basic
geometry. after this preparation, the students conducted two sessions in groups of two in the first time period. the software program was explained to them, as well as the procedure of preparing the cube model and its final printout. the students were provided with the materials and tools needed for the

project. students were asked to explore the materials and tools in a free environment for a period of 2 weeks. the first step was to plan and determine the structure of the project and the desired kit. a plan was created during the second session, in which several considerations were made: (1) the
dimensions of the kit must match the dimensions of the cube model. (2) the kit must have at least one edge. (3) all other objects must be hollow. (4) the hollow parts must be closed or left open. (5) the completed kit should be printable with the available materials by a 3d printer. (6) the kit must fit

completely into a 3d-printed cube. (7) it must be possible to open and close the hollow parts. (8) the components must be easy to assemble or dismantle. (9) it is best to use parts of different materials that are available (e.g., wood, metal, plastic). we gave the students 24 tinkercad plans and three sets of
tools: (1) a 3d pen; (2) a cube model for the cube model and a few cube-model variants, in which the edges, hollow parts, and recesses were differently configured; and (3) a 3d printer. the students created approximately seven projects between may and june 2018, following the task instructions. after the
free exploration period, the program tinkercad provided all students with a printable, assembled kit for an edge model of a cube. the teachers reflected on the content of the lessons and the applicability of this tool in line with the intended curriculum, e.g., the knowledge development processes of students

when constructing edge models using digital media in geometry in the beginning of the fourth year in a german public school, with a focus on the workshop conditions.
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additionally, the teaching and learning setting is shown. in our project, the students’ level of knowledge was first assessed by using the swedish version of the casus (version 1.1.2) for mathematics. casus is a computer-aided assessment developed in sweden to support teacher and school development. it is a standardized computer-based
assessment of student knowledge in various subjects (lundqvist, 2010 ; alvarsson, 2010 ). according to lundqvist (2010), casus can be used for the following six purposes: (1) to examine the progress in learning, (2) to monitor learning progress on a regular basis, (3) to assess the learning effect of activities, (4) to compare the students with

one another, (5) to analyze learning content, and (6) to document the students’ learning process. for this study, casus was used to assess the students’ knowledge levels of mathematics. according to alvarsson (2010), casus is designed to measure the students’ knowledge at different levels in a given subject. casus was translated into german,
and the translation was back-translated into english. the casus data from the students in this study were collected as a secure data file and were viewed using a casus software program (v2.0.2-b20). our data were collected from 35 students in grades four to six, as they were expected to have the same knowledge level. three sections of casus
were designed for this study. in the first section, the students had to solve problems and asked to make propositions in the form of arguments (data), hypothesis, formulation, and discussion of the information. in the second section, the students were asked to either write equations or equations with units, solve problems, or identify a function

and convert it into an equation, to evaluate the form. the third section asks the students to compare two different formulas and write their own. the three sections are in accordance with the current standard in germany. according to the german national strategy for education and research 2016–2020 (sachsen- und sachsen-anhalt
departement for education and research (2017)), the students should be taught to solve problems and, in particular, should learn to make propositions, formulate hypotheses, and find arguments (data). the students were asked to fill out casus along with a questionnaire they had been given, which consisted of five questions about the 3d-

printing software and the tinkercad. the questionnaire also asked them questions about the task and the students’ knowledge. the students were requested to write the names of the schools at which they were enrolled. a demonstration of the program in order to familiarize the students with it was conducted. this also provided them with an
opportunity to become familiar with the software. students were also requested to answer the following five questions concerning their prior knowledge of geometry: (1) which figures are illustrated in the textbook? (e.g., triangle, rectangle, cube, pyramid, sphere, etc.); (2) describe the properties of the figures (e., area, volume, perimeter,

etc.); (3) describe the functions of the figures (e., volume of a cube, perimeter of a triangle, etc.); (4) can you connect the functions of figures to the properties? (e., volume of a cube = 1, volume of a pyramid = 0. 5ec8ef588b
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